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NARCOTIC-INDUCED CONTROLLABLE APNEA 


By Francis F. Foupes, M.D. 


(From the Department of Anesthesia, Mercy Hospital, and the Section of Anesthesiology, 
Department of Surgery, University of Pittsburgh School of Medicine, 
Pittsburgh, Pennsylvania ) 


Durinc the last decade, anesthetic 
techniques involving the use of con- 
trolled respiration have been employed 
with increasing frequency. The use of 
the recently introduced /positive- nega- 
tive phase mechanical ventilators makes 
it almost mandatory to render the pa- 
tient apneic. Prolonged cessation of 
breathing is usually produced in rela- 
tively light planes of general anesthesia 
by neuromuscular blocking agents. 
These are used either alone, or in con- 
junction with hyperventilation of the 
patient. 

The production of apnea by total 
paralysis of the respiratory muscles has 
the following disadvantages: 1) Apnea 
is not always readily reversible at the 
end of operation and numerous cases 
of prolonged postoperative respiratory 


depression have been reported 
(Dripps'); 2) since paralysis of all 
other voluntary muscles usually pre- 


cedes that of the respiratory muscles, 
the patient is unable to convey his har- 
rassing experience to the anesthetist, if 
the level of general anesthesia is inade- 
quate; 3) when potent inhalation anes- 
thetics, for example, ether or cyclopro- 
pane, are used under cover of the 


neuromuscular block, dangerously high 
blood levels of these anesthetic agents, 
capable of causing cardiac arrest, might 
be reached in the artificially ventilated 
patient; 4) neuromuscular blocking 
agents, at the usual dose levels, have 
little or no effect on the respiratory 
center, which will continue to discharge 
efferent impulses to the respiratory 
muscles and to receive afferent impulses 
from the periphery. The fact that the 
efferent impulses are blocked at the 
neuromuscular junction and that the 
afferent impulses, caused by the arti- 
ficially induced pressure changes in the 
lung, reach the respiratory center “out 
of phase” with its spontaneous activity, 
may interfere with its autorhythmicity. 
This occasionally results in the inability 
of the respiratory center to “take over” 
after the operation (Dripps and Sever- 
inghaus? ). 

An alternate method for the produc- 
tion of apnea is the depression of the 
respiratory center by narcotic analgetics 
or other drugs. Because such apnea 
was uncontrollable, this method was 
previously not suitable for clinical ap- 
plication. Recent studies with the N- 
allyl derivatives of narcotic analgetics, 
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especially with levallorphan (Lorfan) 
tartrate, have demonstrated convinc- 
ingly that narcotic-induced respiratory 
depression can be promptly and re- 
liably counteracted by these agents, 
both in unanesthetized subjects (Swerd- 
low, Foldes and Siker*) and in anes- 
thetized patients (Foldes et al.*). 

This fortuitous development was 
utilized in a new technique of control- 
lable apnea, the details of which will 
be published elsewhere. The method in- 
volves the production of apnea by an 
overdose of a short-acting narcotic anal- 
getic, alphaprodine (Nisentil) HCI. 
The apnea thus induced is terminated 
at will by the administration of a nar- 
cotic antagonist, levallorphan (Lorfan ) 
tartrate. 

Following the intravenous injection 
of a sleeping dose of thiopental sodium, 
alphaprodine is administered intrave- 
nously in divided doses until apnea de- 
velops. At this time a single dose of 
succinylcholine (Anectine) Cl, is in- 
jected and an endotracheal tube is 
inserted. Anesthesia is maintained by 
nitrous oxide-oxygen and by addition: i] 
fractional doses of alphaprodine. Ade- 
quate respiratory exchange is main- 
tained by manually, or preferably, 
mechanically controlled respiration. 
When muscular relaxation is also neces- 
sary, this is achieved by a continuous 
intravenous drip of succinylcholine. 
The rate of infusion is kept at the min- 
imum which will provide the degree of 
relaxation required at any given phase 
of the surgical procedure. 


At termination of the operation, or 


at any other time when restitution of 
spontaneous respiratory activity is de- 
sired, 0.02 mg./kg. levallorphan is in- 
jected intravenously; then mechanical 
control of respiration is discontinued 
and the patient ventilated by manual 
compression of the breathing bag. Ade- 
quate spontaneous respiration returns 
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within 1% to 3 minutes after injection of 
levallorphan and is maintained in the 
postoperative period. 

This method of controllable apnea 
has several advantages: 1) Analgesia 
and apnea are produced by the same 
agent; 2) if the level of gener ral anes- 
thesia is inadequate, the patient is able 
to indicate this by moving his extremi- 
ties or wrinkling his forehead, even 
though apnea is present; 3) muscle re- 
laxants need not be administered to the 
point of respiratory paralysis; 4) the 
respiratory depression is promptly re- 
versible; 5) the patient regains con- 
sciousness within a few minutes after 
termination of surgery; 6) the danger 
of recurrence of respiratory depression 
is minimal, since the duration of action 
of the narcotic antagonist (levallor- 
phan) is longer than that of the nar- 
cotic analgetic (alphaprodine ) 

The method described was employed 
successfully in 38 patients who under- 
went major intrathoracic or intra- 
abdominal operations. At the end of the 
operation, 3 minutes after administra- 
tion of levallorphan, tidal volume and 
minute volume, as well as alveolar ven- 
tilation rate, were as great as, or greater 
than before administration of alpha- 
prodine. Thirty of the 38 patients were 
capable of answering simple questions 
within 5 minutes after termination of 
nitrous oxide- oxygen anesthesia. Seven 
of the remaining 8 subjects obeyed 
commands or reacted to tactile stimuli. 
Complications attributable to the 
method were not encountered post- 
operatively. 

Summary. A new technique of pro- 
ducing controllable, prolonged apnea 
by the combined use of a short- -acting 
narcotic analgetic, alphaprodine (Nis- 


entil) HCl, and a narcotic antagonist, 
levallorphan (Lorfan) tartrate, is de- 


scribed. This method possesses several 
advantages over techniques which util- 
ize neuromuscular blocking agents. 
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SUMMARIO IN INTERLINGUA 
Regulabile Apnea a Induction Narcotic 


Es describite un nove technica pro le production de regulabile apnea prolongate 
per medio del uso combinate del analgetico narcotic a action breve, alphaprodina 
(Nisentil) chlorhydrato, e del antagonista narcotic, levallorphano (Lorfano) 
tartrato. Le methodo ha varie avantages in comparation con technicas que usa 
agentes de blocage neuromuscular. 


SUMMARIO IN INTERLINGUA 
(See page 66 for original article) 


Nivellos Seral de Isoniazido e Activitates de Catalase de Bacillos de 
Tuberculose ab Patientes Tractate con Isoniazido 


Esseva studiate 56 patientes tuberculotic qui habeva recipite un tractamento 
initial de isoniazido in doses de 3 a 5 mg per kg de peso corporee per die e qui 
subsequentemente excerneva isoniazido-resistente mutantes de bacillos tuberculo- 
tic que possedeva o non possedeva activitate de catalase. Essayos microbiologic 
de isoniazido seral post le administration de un standard dosage experimental 
esseva executate in iste individuos. Esseva constatate un statisticamente significa- 
tive differentia in le resultatos in le duo gruppos: Le individuos qui excerneva 
resistente mutantes sin activitate de catalase attingeva plus alte nivellos seral 
de microbiologicamente active isoniazido que le individuos qui excerneva resis- 
tente mutantes con activitate de catalase. Le importantia clinic de iste consta- 
tationes es discutite. 
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THE COMPARATIVE VASCULARITY OF CUTANEOUS XANTHOMAS 


AND ATHEROMATOUS PLAQUES OF ARTERIES* 


By Sicmunp L. WiLens, M.D. 
PROFESSOR OF PATHOLOGY 


(From the Department of Pathology, New York University College of Medicine, 
New York, New York) 


Tue histological features of cutane- 
ous xanthomas and atheromatous le- 
sions of arteries are well known. The 
characteristics of various forms of xan- 
thomas are examined in great detail in 
the classic monograph of Thannhauser’. 
An authoritative description of arterial 
atheromatous lesions is provided by 
recent contribution of Duff and 
McMillan’. No minute comparison of 
the histology of the two types of lesions 
has been reported, however. Such a 
comparison seems indicated since it has 
often been suggested that the two le- 
sions may be somewhat analogous. The 
chief basis for this belief is that the 
most distinctive feature of both lesions 
is their large content of lipid, rich in 
cholesterol. Thannhauser? refers to 
early lipid streaks of arteries as xan- 
thomatous deposits. Some individuals 
with essential hypercholesterolemia and 
cutaneous xanthomas are thought to be 
predisposed to develop arterial lipid 
deposits. Cholesterol-fed, hypercholes- 
terolemic rabbits can develop both 
arterial lipid deposits and cutaneous 
xanthomas, particularly in the footpad 
regions. Histologic analysis should re- 
veal how closely the two types of le- 
sions can be related on anatomical 
grounds. 

It would be of interest to determine 
whether or not the tissue responses to 
the deposition of cholesterol are similar 
in the skin and in arteries, and particu- 


larly whether cholesterol is removed 
with equal facility from both sites. In 
the study of arterial atheromatous le- 
sions much attention has been directed 
to the possible routes of entry and mode 
of deposition of lipid. Relatively little 
comment is made over the curious fact 
that cholesterol should persist for long 
periods of time in such deposits and be 
treated more or less as a foreign body. 
Cholesterol is a natural metabolite of 
many cells. Its transport and excretion 
are carried out as a physiological proc- 
ess. Perhaps one of the most remarkable 
features of atherosclerosis is the failure 
of the arterial wall to eliminate cho- 
lesterol as fast as it is deposited. 
There are apparently three types of 
response to abnormal accumulations of 
cholesterol in various circumstances. It 
may be rapidly resorbed without caus- 
ing fibrous tissue proliferation, as evi- 
dently occurs in many interstitial hem- 
orrhages where no visible deposits may 
ever become evident. It may be re- 
placed by a gradual process of fibrosis 
and hyalinization, as occurs in . 
rich granulomatous lesions. Thirdly, 
may incite a marked foreign body at 
cell reaction, as is Sened in ruptured 
sebaceous cysts. The nature of the re- 
action may be influenced by the amount 
and composition of the lipid liberated 
into tissue and by many other intan- 
gibles, but nevertheless the character 
of the tissue at the site of deposition 
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may play an important role. it would 
be of interest if it could be demon- 
strated that the structural arrange- 
ments of the arterial wall inhibit or re- 
tard the resorption of cholesterol, once 
it has gained entrance into the intima, 
more effectively than at other sites such 
as the dermis of the skin. 

Atherosclerotic lesions in all stages 
of development are readily available 
for study from routine necropsies. 
Cutaneous xanthomas are not very com- 
mon lesions and are encountered 
chiefly as surgically excised skin 
nodules. Xanthomatous eruptions and 
eyelid xanthelasmas in diabetics are 
usually diagnosed correctly preopera- 
tively. The isolated skin lesion is, how- 
ever, usually removed because of its 
obtrusive nature, and its xanthomatous 
character is only revealed by histologic 
examination. 

The present study is based on 58 
cutaneous xanthomas encountered in 
the Surgical Pathology Laboratory of 
Bellevue Hospital over a period of 
about 15 years among a total of about 

75,000 surgical specimens. Included in 
the 58 lesions are biopsies of 5 skin 
eruptions and 7 eyelid xanthelasmas. 
Thirty-seven of the remaining 46 lesions 
were single ones; in 9, similar lesions 
had been remov “f previously from the 
same or other sites in the skin. Most 
of the subjects from whom these lesions 
were obtained were clinic patients and 
only a limited and inadequate amount 
of laboratory data was obtained. 

AGE AND SEX DISTRIBUTION. Cutaneous 
xanthomas may occur at any age and 
do not increase in incidence with ad- 
vancing age. Furthermore they are just 
as common in women as in men. In 
fact the solitary xanthoma, not associ- 
ated with hyperlipemia, is seen most 
often on the lower extremities of wom- 
en from 40 to 60 years of age. Sixteen 
of the 46 nodular lesions were in this 
age and sex group. Twenty-eight of all 
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types of xanthomas were in men; 30 
were in women. There were 7 male 
infants or children with xanthomatous 
eruptions chiefly in the region of the 
knees and elbows or solitary xanthomas. 
None was seen in female infants or 
children. The oldest individual among 
the 58 was a 61-year-old woman. Thus, 
it may be seen that the age and sex 
distribution of cutaneous xanthomas is 
very different from that of arterial 
atheromatous plaques. 

EARLY CHANGES. Fourteen of the 58 
cutaneous xanthomas were said to have 
been present less than one year. Con- 
siderable inaccuracy is probably in- 
volved in the estimation of their dura- 
tion. However, the series includes 4 
infants less than one year of age in 
whom the lesions were obviously of 
short duration. In addition estimates of 
the duration of xanthelasmas and skin 


eruptions are probably reasonably 
accurate. 
In one instance a xanthomatous 


eruption developed in a 15-year-old boy 
hospitalized for glomerulonephritis 
with the nephrotic syndrome. When the 
rash appeared, total serum cholesterol 
was 1600 mg. per 100 ml. The erup- 
tion was first noted over the knees and 
elbows but by the 7th day was general- 
ized. Thereafter the rash faded and no 
trace was left by the 23rd day. Biopsy 
of a lesion in the elbow region on the 
7th day revealed a large extravascular 
extravasation of anisotropic sudano- 
philic material impregnating the con- 
nective tissue of the dermis in frozen 
sections. In paraffin embedded sections 
surprisingly little change was noted. 
The pre-existing dermal structures were 
essentially undisturbed. At the edges of 
the skin appendages and in the adven- 
titia of blood vessels were small num- 
bers of fat laden phagocytes. Fat stains 
on other eruptions included in this 
series also revealed extracellular lipid. 
The implication of these observations 
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is that this type of lesion may begin as 
an extravasation of lipid into the der- 
mis and that the cellular changes are 
secondary. It is further evident that 
during the stage in which lipid is 
largely extracellular, resorption without 
fibrosis may occur. 

It is not possible to determine 
whether or not discrete nodular xan- 
thomas may have a similar origin, since 
it is seldom possible to examine such 
lesions in their incipient stages. In xan- 
thelasmas the lipid is largely intracellu- 
lar. Groups of well preserved, finely 
multiloculated phagocytes are seen in 
clusters and larger, sometimes almost 
lobulated, masses within the soft tissues 
of the eyelid. The pre-existing dermal 
structures are well preserved. There is 
almost no sign of vascular or fibro- 
blastic proliferation even in eyelid le- 
sions that have persisted for years. 
This type of lesion is most closely 
analogous to intimal lipid streaks seen 
early in life in large arteries. The latter 
also apparently persist for long periods 
without inciting much reaction. 

Whether or not the earliest lipid de- 
posits in arteries are intra- or extra- 
cellular has not been conclusively es- 
tablished. Random sections through 
grossly normal arteries of young adults 
sometimes reveal a zone of lipid im- 
pregnated connective tissue on the 
intimal aspect of the internal elastic 
lamella suggesting that the earliest de- 
posit may be extracellular. In well 
formed lipid streaks, however, most of 
the lipid is within phagocytic cells. 

LIPID CONTAINING CELLS. The lipid 
containing cells of arterial lesions are 
generally thought to derive their lipid 
content by phagocytosis, although there 
is some evidence that they may syn- 
thesize cholesterol. Because nodular cu- 
taneous xanthomas are more neoplastic 
in appearance it is frequently suggested 
that their lipid content may be elabo- 
rated locally in cells. The occasional 
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association of cutaneous xanthomas 
with hyperlipemia casts some doubt on 
this view. Several of the nodular xan- 
thomas examined had been traumatized 
some time before removal. In these, 
some of the fat laden cells also con- 
tained granules of iron pigment in 
regions of old hemorrhage. This obser- 
vation suggests that the fat-laden cells 
are more closely akin to phagocytes 
than to neoplastic cells. 

Mitotic figures are extremely rare in 
even the most cellular types of xan- 
thoma. On the other hand, multinuclear 
xanthoma cells are frequently seen. In 
xanthelasmas these seldom progress 
beyond the 2 or 4 nucleus stage and the 
nuclei are clumped together in the 
center of the cell. In nodular xanthomas 
these multinuclear celis frequently. 
progress to form the well known Touton 
giant cell. These have a cytoplasm that 
is partitioned into a peripheral fatty 
layer and a central protein rich zone. 
The nuclei form a ring at the junction 
between the two types of cytoplasm. 
These cells are almost never seen in 
arterial atheromatous plaques. If they 
form by nuclear division within a cell, 
with an intact cell membrane, they 
would suggest that the foam cells of 
xanthomas have a greater capacity for 
proliferation than do those in arterial 
lesions. The giant cells, may, however, 
form by a process of fusion ‘of adjacent 
mononuclear phagocytes. In any case 
the multinuclear fat containing cells 
may be somewhat analogous to ordi- 
nary foreign body giant cells. 

A striking difference between cuta- 
neous xanthomas and arterial athero- 
matous plaques is in the size that 
aggregates of fat laden cells can achieve 
without disintegration in the two le- 
sions. It is not unusual to find areas 
over a centimeter in diameter com- 
posed almost entirely of intact “foam” 
cells with relatively little stroma in 
xanthelasmas. By the time an arterial 
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plaque has attained this size most of 
the individual fat laden phagocytes 
have disintegrated and the lipid has 
pooled as a central atheromatous mass. 
This difference suggests that the two 
lesions are intrinsically dissimilar. It 
might, however, simply indicate that 
a richer capillary bed is much more 
readily available in cutaneous xan- 
thomas to support the nutritional re- 
quirements of the phagocytic cells than 
is the case in arterial atheromatous 
plaques. 

vascuLaritTy. Another significant dif- 
ference between cutaneous xanthomas 
and arterial atheromatous lesions is in 
the degree of vascularity encountered. 
No blood vessels of any kind are or- 
dinarily seen in routine sections of the 
normal arterial intima or in intimas that 
are moderately thickened by fat ac- 
cumulations. It is questionable whether 
the intramural circulation of a normal 
artery in man ever extends to the 
intima. Only when arterial plaques have 
reached considerable size and en- 
croached upon the media do nutrient 
vessels penetrate the margins of the 
plaques. The central portions of large 
plaques never are traversed by appre- 
ciable numbers of intact capill: aries. 

In sharp contrast to arterial plaques, 
cutaneous xanthomas are frequently 
highly vascularized. In early lesions 
groups of xanthoma cells congregate 
about pre-existing cutaneous blood ves- 
sels and the latter are apparently undis- 
turbed. In older, nodular lesions, there 
is frequently an active proliferation of 
small blood vessels with prominent 
endothelium and these are more or less 
distributed uniformly throughout the 
nodule. In fact, as the number of xan- 
thoma cells declines, the lesions come 
to resemble sclerosing hemangiomas. 
The differentiation between these two 
types of lesions is sometimes difficult. 
In the present series 16 nodular lesions 
showed striking capillary proliferation 
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throughout. In only 11 was there poor 
vascularity, and most of these were 
either very early lesions consisting 
chiefly of masses of intact “foam” cells 
or very late hyalinized ones containing 
very few xanthoma cells. 

Fiprosis. Probably as a result of the 
difference in vascularity, xanthomas 
undergo fibrosis more regularly and 
much more uniformly than do arterial 
plaques. In the arterial plaque there 
is a gradual elaboration of an outer 
fibrous shell that encases the intimal 
aspect of a deep seated pool of lipid. 
This fibrous proliferation must occur at 
a very slow rate because fibroblastic 
and endothelial cell proliferation is 
never conspicuous and the fibrous tis- 
sue appears to hyalinize as it is elabo- 
rated. One striking feature is the paucity 
of fibrous tissue proliferation at the 
junction of the lipid mass and the ad- 
jacent media. If a nutrient intramural 
circulation penetrated the media from 
the adventitia, active fibrous tissue pro- 
liferation would probably occur at this 
zone and, in fact, would more. effec- 
tively organize and replace the lipid 
deposit than subendothelial fibrosis. 

In sharp contrast to arterial plaques, 
xanthomas frequently show active 
fibroblastic proliferation uniformly 
throughout the nodule. This is usually 
associated with capillary proliferation. 
As a result no central pool of lipid ever 
forms and the conversion to fibrous 
tissue may be almost complete. In 28 
of the nodular xanthomas more than 
50% of the substance of the nodule 
consisted of fibrous tissue. In 7, more 
than 90% of the nodule was fibrous. 
There is little reason to believe that 
the conversion of a lipid-rich xanthoma 
into a fibrous one is associated with sig- 
nificant reduction in size of the lesion. 

ATHEROMATOUS CHANGE. Formation of 
an extracellular mass of lipid and 
necrotic cellular debris is a character- 
istic feature of arterial intimal plaques. 
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It is only infrequently observed in cu- 
taneous xanthomas. Moreover in a 
single discrete arterial plaque the 
atheromatous change occurs in a pre- 
dictable fashion. There is usually a 
semi-elliptical mass of fat, the curved 
surface of. which faces the inner sur- 
face of the vessel. The flat surface of 
the mass lies against the adjacent 
media. The major portion of an intimal 
plaque may consist of such an athero- 
matous area. 

In only 8 of 58 xanthomas were areas 
of atheromatous necrosis found. These 
usually consisted of small, often miliary 
sized, areas of necrotic tissue in which 
cholesterol crystals were embedded. 
The crystals were frequently sur- 
rounded by foreign body giant cells. 
These small foci were sometimes mul- 
tiple and were never oriented in any 
fixed position within the nodules. They 
were as often near the periphery as 
near the center. The enduring viability 
of xanthomatous tissue, as already indi- 
cated, probably is attributable to its 
good vascularity. 

OTHER REGRESSIVE CHANGES. Hyalini- 
zation of connective tissue was marked 
in 9 and moderately advanced in 10 
nodular xanthomas. Other regressive 
changes were infrequent. Traumatized 
lesions sometimes contained small foci 
of hemorrhage but large extravasations 
of blood such as are frequently seen in 
old disorganized arterial plaques were 
not found. In none of the 58 xanthomas 
studied were areas of calcification ob- 
served. Nodular xanthomas usually ex- 
tend to, and are in direct contact with 
the basal layer of the epidermis. The 
latter was often thinned out and some- 
times superficially eroded but never 
appreciably ulcerated. It is obvious, 
therefore, that the common regressive 
changes seen in atheromatous plaques 
are not found in xanthomatous lesions 
or occur only to a very limited extent. 


Mechanical factors related to arterial 
pulsation undoubtedly are concerned in 
the development of regressive changes 
in arterial plaques. This appears to be 
particularly true of hemorrhage and 
ulceration of old plaques that have be- 
come rigid due to hyalinization and 
calcification. Arterial pulsations may 
also be a factor in the disintegration of 
lipid phagocytes in early lesions but it is 
noteworthy that such early lesions sel- 
dom rupture or ulcerate. The frequent 
occurrence of regressive changes in ar- 
terial plaques probably cannot be at- 
tributed solely to mechanical factors. 
It seems more likely that poor vascu- 
larity accounts for central necrosis of 
the lipid mass and that other regressive 
changes are secondary to this. 

Summary. Analysis ‘of the histological 
features of cutaneous xanthomas “and 
arterial atheromatous plaques discloses 
that there are considerable differences 
in the structural evolution of the two 
lesions. These are sufficiently pro- 
nounced to justify the interpretation 
that two totally unrelated processes are 
involved. If, however, it is assumed 
that the major difference is in the initial 

vascularity of the two types of tissue 
involved, it is possible to explain most 
of the diverse features. 

The lack of an adequate capillary 
circulation in the early stages of de- 
velopment of arterial plaques would 
account for the frequency of central 
necrosis, limited and peripherally lo- 

cated fibrosis, delayed resorption or re- 

placement of lipid as well as the high 
incidence of marked regressive changes. 
According to this view it is the absence 
of an intimal or subintimal capillary 
bed that is responsible for many of 
the characteristic features of the athero- 
sclerotic process. If such a circulation 
existed in the arterial wall, the athero- 
sclerotic process would be greatly 
modified and perhaps would never 
develop in any form. 
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SUMMARIO IN INTERLINGUA 


Le Vascularitate Comparative de Xanthomas Cutanee e Placas 
Atheromatose de Arterias 


Le analyse del characteristicas histologic de xanthomas cutanee e de atheroma- 
tose placas arterial revela que il existe considerabile differentias in le evolution 
structural del duo lesiones. Istos es sufficientemente pronunciate pro justificar 
le interpretation que il se tracta de duo totalmente separate processos. Si, del 
altere latere, on suppone que le differentia principal consiste in le vascularitate 
initial del duo typos de histo concernite, il es possibile explicar le majoritate 
del aspectos divergente. 

Le manco de un adequate circulation capillari in le prime stadios del disvelop- 
pamento de placas arterial explicarea le frequentia de necrosis central, le limitate 
fibrosis de location peripheric, le retardate resorption o reimplaciamento de 
lipido, e etiam le alte incidentia de marcate alterationes regressive. Secundo 
iste conception, il es le absentia de un intimal o subintimal vasculatura capillari 
que es responsabile pro multes del characteristicas del processo atherosclerotic. 
Si un tal circulation existeva in le pariete arterial, le processo atherosclerotic 
esserea grandemente modificate e forsan non se disvelopparea unquam in ulle 
forma del toto. 


SUMMARIO IN INTERLINGUA 
(See page 77 for original article) 
Le Valor Clinic de Toclase in le Suppression del Reflexo de Tusse 


Iste studio de 691 casos de disordines respiratori accompaniate de tusse 
demonstra le efficacia de Toclase (carbetapentano) como agente antitussive. 
Toclase reduceva o eliminava le reflexo de tusse in 91 pro cento de 557 patientes, 
in multe casos post que altere preparatos in uso commun non habeva succedite 
a dominar le tusse. Un preparato ficticie del mesme apparentia, del altere latere, 
se monstrava efficace in solmente 5 pro cento de 134 patientes. Toclase esseva 
sin significative effectos lateral in adultos e in juveniles. Nos opina que illo es 
de valor superior como agente therapeutic in le domination de tusse in commun 
disordines respiratori. Es proponite como doses optime circa 7 a 10 mg in 
juveniles e 25 mg in adultos. Omne ille formas de dosage esseva ben acceptate 
per le complete serie de nostre patientes. 
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THE INFREQUENCY OF MYOCARDIAL INFARCTION IN PATIENTS 
WITH THYROTOXICOSIS 
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the Medical Service, Veterans Administration Hospital, Wilmington, Delaware) 


THE purpose of this report is to point 
out the rarity with which cardiac in- 
farction has been observed to occur 
in the presence of active thyrotoxicosis. 
This raises the question of a possible 
relationship between thyroid function 
and atherosclerosis. It has long been 
recognized that the serum cholesterol 
concentration and the basal metabolic 
rate tend to vary inversely in thyroid 
disease. Use of the serum cholesterol 
as the sole indication of a susceptibility 
toward atherosclerosis has been ques- 
tioned. Various techniques for the 
measurement of blood lipid fractions 
accordingly have been devised. We 
feel that the clinical observations herein 
reported deserve attention because they 
may offer some clue to the relationship 
between thyroid function and athero- 
genesis. Precise measurements of the 
blood lipid patterns, and cholesterol, 
in thyrotoxic, hypothyroid and euthy- 
roid patients have been reported 
(Jones, Cohen and Corbus?®), and are 
currently being studied further by our 
colleagues (Kuo and Rose’?). 

Precordial or substernal pain has 
been reported in from 0.5 to 20% of 
patients with thyrotoxicosis (Burnett 
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and Durbin*, Dameschek‘, Ernstene®, 
Griswold and Keating*, and Lerman 
and Means?*). The association of thy- 
rotoxicosis and angina of effort has 
been described by Lev and Ham- 
burger!*, Levine, Walker and Somer- 
ville, and others. Although some 
such patients have later succumbed to 
cardiac infarction, as might be antici- 
pated, we have been able to find 
report of only one patient who clearly 
had cardiac infarction during active 
thyrotoxicosis (Somerville and Levine, 
Case 14'5). 

Levine and Somerville’* have sug- 
gested that the increased demands 
upon the heart by thyrotoxicosis may 
give rise to angina, even without 

marked coronary atherosclerosis: “Coro- 
nary arteries with a relatively mild 
degree of arteriosclerosis, too slight to 
interfere with the blood supply of the 
heart in the euthyroid patient, may be 
unable to meet the demands of the 
increased metabolic rate of the heart 
in thyrotoxicosis, with its increased 
oxygen consumption, stroke volume, 
and cardiac output.” As evidence for 
this hypothetical state of relative and 
reversible coronary insufficiency during 
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thyrotoxicosis the following clinical ob- 
servations were cited: 1) Prolonged 
relief from anginal pain not infre- 
quently occurs following remissions of 
thyrotoxicosis. 2) “Normal” coronary 
vessels were seen in a woman of 50 
with angina and _ thyrotoxicosis who 
died shortly after a thyroidectomy 
(Duchosal and Henny®). 3) Seven pa- 
tients who had _ thyrotoxicosis and 
angina survived for an average of 10.9 
years following remissions of thyro- 
toxicosis, as compared with an average 
survival of 7.9 and 4.6 years in two 
other series of patients having angina 
without hyperthyroidism. 

It is difficult to refute the point of 
view presented by Levine and his co- 
workers. If, however, one accepts the 
hypothesis that thyrotoxicosis may give 
rise to anginal pain even in the absence 
of marked coronary atherosclerosis, 
then it might follow that those patients 
with pre-existing atherosclerosis of their 
coronary vessels, who subsequently 
become thyrotoxic, might be particu- 
larly subject to coronary occlusion. 
This might occur as a result of mecha- 
nisms similar to those which appear to 
give rise to angina in the absence of 
marked coronary atherosclerosis. Such, 
however, does not appear to be the 
case, if one can judge from the rarity 
with which cardiac infarction has been 
reported among those who are actively 
thyrotoxic. We shall describe 3 addi- 
tional patients who have shown the 
two disorders concurrently. 


Case Reports. cAsE 1. L.S., a white male, 
developed —_— Graves’s disease with mod- 
erate exophthalmos and a diffuse goiter in 
1941 at the age of 52. When first seen on the 
Surgical Service of Dr. I. S. Ravdin in the 
Hospital of the University of Pennsylvania in 
August, 1941, his basal metabolic rate was 
plus 40%. There was moderate tachycardia 
with normal rhythm. The cardiac symptoms 
were those typical of thyrotoxicosis, with noth- 
ing to suggest coronary insufficiency. A sub- 
total thyroidectomy was performed by Dr. J. 
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E. Rhoads, after preoperative preparation with 
stable iodine. His convalescence was satisfac- 
tory. He remained well until December, 1945, 
when he fainted during a tooth extraction 
under local anesthesia. Early in 1946 he 
began to note nervousness, tremor, and palpi- 
tation on effort. In June, 1946, the basal 
metabolic rate was plus 18%, heart rate 112 
with regular rhythm. He had lost 10 pounds 
in weight. Additional rest and a short course 
of stable iodine were’ advised. He was next 
seen in April, 1947. At that time he was ob- 
viously suffering from recurrent hyperthy- 
roidism with enlargement of both lateral 
thyroid lobes, atrial fibrillation and a basal 
metabolic rate of plus 44%. Readmission to 
the hospital was advised. While waiting in 
the surgeon’s office on May 3, 1947, he again 
fainted during a bout of substernal pain, 
which persisted for 4 hours. An electrocardio- 
gram showed the characteristic pattern of 
posterior myocardial infarction. He remained 
in the hospital until July 7, under medical 
treatment which included stable iodine and 
propylthiouracil. Convalescence from the myo- 
cardial infarction was uneventful. Thereafter 
he was maintained in a euthyroid state with 
propylthiouracil. His physical activity was 
sharply restricted, the patient having retired 
from his occupation as an attorney. In Feb- 
ruary, 1951, he suffered a fracture of the 
neck of the right femur and was hospitalized 
for 3 weeks for open reduction and internal 
fixation by Dr. William T. Fitts, Jr., which 
he tolerated without cardiac or other compli- 
cations, save for a respiratory infection. He 
recovered satisfactorily and his condition re- 
mained unchanged until May, 1952. At that 
time his daily maintenance dose of 50 mg. of 
propylthiouracil was gradually decreased and 
was entirely withdrawn June 16, 1952. One 
month later he showed evidence of thyrotoxic 
relapse, confirmed by a tracer study with 
Iin which showed a thyroid uptake of 82% 
in 24 hours and 73% in 48 hours. He was, 
therefore, given a therapeutic dose of 6 milli- 
curies of lis: and after 2 weeks was given 
propylthiouracil for 14 days. Since that time 
he has remained euthyroid without further 
treatment until his last examination in Oc- 
tober, 1953. In September, 1952, further 
electrocardiographic changes were noted, sug- 
gestive of additional myocardial damage in 
the anterior wall of the left ventricle, although 
there were no cardiac signs or symptoms. At 
the same time the orthodiagram showed a 
slight increase in the size of the left ventricle. 
The electrocardiographic changes have per- 


sisted. The patient remains symptom free 
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on restricted activity and shows no evidence 
of thyroid dysfunction or goiter. 

2. L.P., a 51-year-old Negress, was 
first seen January 10, 1947. Her past medical 
history was irrelevant until the onset of nerv- 
ousness, tremor, palpitation, ankle edema and 
weight loss, 6 months previously, in the sum- 
mer of 1946. A swelling of the neck was first 
noted 4 months previously. She had lost about 
20 pounds, and on first examination presented 
a clear picture of thyrotoxicosis with a dif- 
fusely enlarged gland. Her basal metabolic 
rate was plus 24%, the serum cholesterol was 
198 mg. per 100 ml. There was only slight 
dyspnea on effort. No anginal pain had been 
experienced. Upon examination there was 
moderate tachycardia (120) and a slight in- 
crease in pulse pressure (120/65). The heart 
was not enlarged, its rhythm was regular, 
and no murmurs were heard. A_ subtotal 
thyroidectomy was advised but the patient 
did not return until June 11, 1947. At that 
time her clinical picture was essentially un- 
changed and preparation for thyroidectomy 
was begun with stable iodine. She was ad- 
mitted to the Surgical Service of Dr. I. S. 
Ravdin in the Hospital of the University of 
Pennsylvania. On July 16, her basal metabolic 
rate was plus 6%. Subtotal thyroidectomy was 
performed on July 19, under cyclopropane 
and ether anesthesia. Her heart rate, which 
was normal during preoperative preparation, 
rose to 120 during the induction of anesthesia. 
Tachycardia up to 160 persisted during the 


operation, with a concomitant fall in blood 


pressure to 90/60. The postoperative course 
was marked by moderate fever and persistent 
tachycardia with regular rhythm. There was 
no substernal pain. On July 19, an electro- 
cardiogram showed simple tachycardia with 
minimal elevations of RS-T segments in CR-2 
and CR-3. It was suspected that a coronary 
ocelusion occurred during the operation. On 
July 21, marked changes in T waves and 
RS-T segments appeared, suggesting acute 
damage in the anteroseptal region of the left 
ventricle. She was transferred to the medical 
division on July 24, where she remained 
until August 17. During this interval she re- 
mained free of pain and evidences of conges- 
tive heart failure, but tachycardia declined 
only gradually. A series of electrocardiograms 
on July 25, 29, and August 4 and 8, showed 
a return of the previous abnormalities toward 
normal, but on August 16 the tracing sug- 
gested further damage despite the absence 
of subjective evidence. A rectal carcinoma 
having been found on admission to the surgi- 
cal ward, the patient was readmitted to the 
Surgical Service on September 17, 1947, for 


abdomino-perineal resection of the rectum, 
after an interval of rest at home. She had 
remained free of cardiac symptoms, and on 
physical examination showed no tachycardia 
or other abnormal cardiovascular findings, and 
appeared to be euthyroid. An orthodiagram 
showed her heart to be transversely placed, 
but normal in size and shape. The electro- 
cardiogram was normal. She withstood the 
rectal resection without incident except for 
an unusually protracted postoperative fever. 
She was discharged on October 9, 1947, and 
was not seen again until she returned to the 
outpatient clinic in July, 1948. At that time 
she was euthyroid, hi id regained 30 pounds, 
had been working as a school teacher for 6 
months without symptoms of any kind, and 
was managing her colostomy well. Physical 
examination showed no evidence of conges- 
tive heart failure or any cardiovascular ab- 
normality. The electrocardiogram was normal. 
Although she was assumed to have suffered 
at least one coronary occlusion, it is apparent 
that the clinical picture and the electrocardio- 
graphic evidence were not typical. 

CASE 3. (R 5126) W.]., a 37-year-old white 
male, was admitted to the Veterans Adminis- 
tration Hospital, Wilmington, Delaware, on 
May 5, 1952. During the past year he had 
been excessively nervous, and had lost 40 
pounds in weight in spite of a good appetite. 
In the past 3 months exophthalmos had be- 
come manifest. Upon examination he was well 
developed. Exophthalmos and lid lag were 
present. The thyroid gland was diffusely en- 
larged. The blood pressure was 170/70 mm. 
Hg, pulse rate 130 per minute and regular. 
The heart was not enlarged, nor were there 
signs of congestive failure. There was a fine 
tremor of the tongue and the outstretched 
fingers. The blood count was normal. The 
urine contained a trace of albumin and 5 to 
6 granular casts per high power field. The 
Kahn test was negative. The total serum 
cholesterol measured 111 mg. per 100 ml. 
with 69 mg. per 100 ml. esters. The pro- 
thrombin time was 100% of normal. There 
was 20% retention of bromsulfonephthalein 
after 45 minutes. A roentgenogram of the 
chest was normal. A routine electrocardio- 
gram revealed evidence of a posterolateral 
myocardial infarction. The serum protein 
bound iodine was 15.2 micrograms per 100 
ml. (normal range 3.2 to 7.6 mceg./100 ml.) 
The patient was placed at bed rest and 
sedated. After the electrocardiogram had been 
seen, close questioning disclosed that one 
week prior to admission he had suffered 
severe aching epigastric pain for 15 hours 
which he had attributed to “indigestion.” It 
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was felt that this represented his myocardial 
infarction. Following withdrawal of serum 
for the protein bound iodine determination, 
treatment with a saturated solution of potas- 
sium iodide and with propylthiouracil was 
begun. The patient had no complaints refer- 
able to his heart until the fourth hospital day 
when he developed severe substernal pain and 
expire -d suddenly a few hours later. 

At necropsy a zone of recent infarction 
was found in the posterior wall of the left 
ventricle. There was complete occlusion of 
the lumen of the right coronary artery by a 
thrombus 4 cm. from the coronary 
orifice. The left coronary artery showed con- 
siderable atherosclerosis. The thyroid gland 
weighed 60 gm. Microscopic sections revealed 
marked hyperplasia. 


recent 


Discussion. The infrequency of car- 
diac infarction during the course of 
active hyperthyroidism has been noted 
by others. In reports of the clinical 
course of thyrotoxicosis this complica- 
tion is notable by its absence. Hurx- 
thal® observed in 1941, “Curiously, I do 
not recall seeing a patient develop 
coronary thrombosis during active hy- 
perthy roidism.” We have canvassed the 
personal experience of cardiologists, 
endocrinologists, and surgeons in the 
Philadelphia area, with the same nega- 
tive response, save for the cases herein 
reported. 

In some of the published reports it 
has not been possible to determine 
whether cardiac infarction, observed in 
patients with toxic goiter, occurred dur- 
ing exacerbations or remissions of thy- 
rotoxicosis. In such instances we have 
assumed that the relationship was not 
clearly established. It is also possible 
that episodes of cardiac infarctions 
which occurred prior to refinements 
in, electrocardiographic technique may 
not have been recognized. Similarly, 
evaluation of thyroid function by the 
basal metabolic rate alone may have 
resulted in diagnostic errors. 

A review of the clinical course of the 
3 patients herein reported does not 
reveal definitive differences between 
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them and others who have suffered 
cardiac infarction in the absence of 
thyrotoxicosis. The onset of infarction, 
however, seemed to have been asso- 
ciated with a lesser severity of pain 
than usual in each of these 3 patients. 

Bing and his associates"*, studying 
a small number of thyrotoxic patients, 
observed increased coronary blood flow, 
and increased oxygen content of the 
coronary sinus blood. Rowe et al.!", re- 
port that the hypermetabolic state of 
thyrotoxicosis includes the myocardium. 
Upon return to the euthyroid state with 
treatment, the cardiac output, cardiac 
work, coronary blood flow and myo- 
cardial oxygen consumption became 
normal, and the coronary vascular resis- 
tance increased. This evidence is at 
variance with Bing’s? interpretation, 
but seems to shed light on the mecha- 
nism by which thyrotoxic patients are 
usually spared episodes of myocardial 
infarction. 

Although it might be suspected that 
factors such as the viscosity and co- 
agulability of the blood could be of 
importance, we are not aware of reports 
concerning them in patients with thyro- 
toxicosis. 

It has long been recognized that the 
serum cholesterol tends to be low in 
thyrotoxicosis. Gofman’ has held the 
point of view that there may be very 
little correlation between the total 
serum cholesterol concentration and 
that of the Sf 12-20 fraction separated 
in the ultracentrifuge. Keys takes ex- 
ception to Gofman: “Actually, the cor- 
relation is always significant and in 
many series is in ‘the order of y = 0.6.” 
The serum lipoprotein spectrum in 2 
patients with myxedema, and _ its 
change toward normal following the 
administration of thyroid substance has 
been reported by Adlersberg et al.’ 
None of our 3 patients was studied with 
respect to both serum lipoproteins and 
cholesterol, but we are accumulating 
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such evidence with respect to patients 
with thyrotoxicosis. We feel that studies 
of this sort may well yield evidence 
concerning the apparent “immunity” of 
patients with active thyrotoxicosis to 
cardiac infarction. 

With the advent of new and effec- 
tive medical measures for suppressing 
thyroid toxicity, it is conceivable that 
patients with coronary atherosclerosis 
and thyrotoxicosis may be relieved of 
their attacks of angina more readily, 
but may suffer cardiac infarction when 
thyroid toxicity is brought under con- 
trol, unless steps are take on to avert 
this complication. Effective measures 
for correcting abnormal lipoprotein ab- 
normalities are now being studied by 
various investigators. 

Summary. The purpose of this report 
is to point out the rarity with which 
cardiac infarction has been observed to 
occur in the presence of active thyro- 
toxicosis. A careful perusal of the liter- 
atwe substantiates this point of view. 
From our review we have been able 
to find only one case report indicating 
that cardiac infarction occurred in a 
thyrotoxic individual. 

During the past 4 years we have 
observed this rare coincidence in 3 
additional patients. The course of their 
cardiac infarctions has been somewhat 
atypical. The case histories of these pa- 


tients are summarized, and their elec- 
trocardiographic findings are presented. 

Unfortunately, studies of lipid me- 
tabolism were not performed before 
and after thyrotoxicosis was brought 
under control in our 3 patients. Others 
have described marked differences be- 
tween the patterns in thyrotoxicosis 
and hypothyroidism. The rarity of this 
clinical coincidence has led us to em- 
bark upon such studies in patients with 
thyrotoxicosis. Our findings will be re- 
ported elsewhere. A further explana- 
tion for the rare coincidence of these 
two disorders is to be found in the work 
recently reported by Rowe et al. They 
found that the hypermetabolic state of 
thyrotoxicosis includes the myocardium. 
When patients were restored to the 
euthyroid state with treatment, the car- 
diac ouput, cardiac work, coronary 
blood flow and myocardial oxygen con- 
sumption became normal, and_ the 
coronary vascular resistance increased. 

With the advent of more effective 
medical measures for suppressing thy- 
roid toxicity, it is conceivable that pa- 
tients with coronary atherosclerosis and 
thyrotoxicosis may be relieved of their 
attacks of angina more readily, but may 
suffer cardiac infarction when thyroid 
toxicity is brought under control, un- 
less steps are taken to avoid elevation 
of serum lipid levels. 
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SUMMARIO IN INTERLINGUA 
Le Basse Frequentia de Infarction Myocardial in Patientes con Thyrotoxicosis 


Le objectivo del presente reporto es signalar le rar occurrentia de infarction 
cardiac in le presentia de active thyrotoxicosis. Un caute examine del litteratura 
ha servite a corroborar iste puncto de vista. Nostre revista ha resultate in le 
discoperta de solmente un reporto de un caso in que infarction cardiac occurreva 
in un individuo thyrotoxic. 

Durante le passate 4 annos nos ha observate iste rar coincidentia in 3 patientes 
additional. Le curso de lor infarctiones cardiac esseva alique atypic. Le historias 
del casos de iste patientes es summarisate, e lor constatationes electrocardiographic 
es presentate. 

Infelicemente, studios del metabolismo lipidic non esseva interprendite in 
nostre 3 patientes ante e post que lor thyrotoxicosis esseva subjugate. Altere 
autores ha describite marcate differentias inter le configurationes del metabolismo 
lipidic in patientes con thyrotoxicosis e in patientes con hypothyroidismo. Le 
raritate del hic-discutite coincidentia clinic ha inducite nos a interprender tal 
studios in patientes con thyrotoxicosis. Nostre constatationes in iste phase del 
recerca va esser publicate alterubi. Un explication additional del raritate del 
coincidentia del duo mentionate disordines pote esser trovate in le studio que 
esseva recentemente reportate per Rowe et al. Iste autores trovava que le stato 
hypermetabolic de thyrotoxicosis include le myocardio. Quando tal patientes 
esseva restaurate therapeuticamente al stato euthyroide, le rendimento cardiac, 
le labor del corde, le fluxo coronari de sanguine, e le consumption myocardial 
de oxygeno deveniva normal, e le resistentia vascular coronari accresceva. 

Le advento de plus efficace mesuras medical pro le suppression de toxicitate 
thyroide rende possibile que patientes con atherosclerosis coronari e thyrotoxicosis 
es disembarassate plus facilemente de lor attaccos de angina sed suffre infarctiones 
cardiac quando lor toxicitate thyroide es subjugate. Pro evitar iste possibilitate 
il es necessari prender mesuras que non permitte le elevation del nivellos seral 
de lipidos. 
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THE work of Gofman and his collab- 
orators’? and of Keyes et have 
shown a correlation between circulat- 
ing lipids and the atherogenic process. 
While these correlations, based on the 
statistical treatment of large bodies of 
data, are not universally accepted 
(Paterson, Cornish and Armstrong"), 
they are at present the best means of 
assessing in living humans the progres- 
sion of coronary atherosclerosis. 

The thyroid gland has been repeat- 
edly implicated in the control of both 
lipid metabolism and atherogenesis. It 
has been known for many years that 
serum cholesterol levels are influenced 
by thyroid function (Mason, Hunt and 
Hurxthal'®), but the extent of this in- 
fluence is not certain (Peters and 
Man'*). Animal experiments have dem- 
onstrated that thyroid hypofunction can 
render normally resistant species sus- 
ceptible to dietary hypercholesterolemia 
and coronary sclerosis (Steiner and 
Kendall'®), while susceptible species 
can be made resistant by the adminis- 
tration of thyroid powder (Katz and 
Dauber’? ). 

In recent years Blumgart, Freedberg 
and Kurland? have proposed thyroid 
ablation with radioiodine for the relief 
of anginal pain due to cardiac insuffi- 
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ciency. The objection has been raised 
repeatedly (Firstbrook® and Gubner 
and Ungerleider®) that this might ac- 
celerate the process in 
these patients, particularly of that group 
in which cardiac insufficiency was 
caused by coronary sclerosis. This ob- 
jection has been met only partially by 
a study of a few pi atients, ablated be- 
cause of rheumatic heart disease, who 
came to necropsy one to 8 years after 
thyroidectomy ( Blumgart, Freedberg 
and Kurland‘), and in whom “no un- 
usual degree of atherosclerosis” was 
found. Since our knowledge of the in- 
terrelation of serum lipids and thyroid 
function is almost entirely based on the 
comparison of groups of patients pre- 
senting different degrees of thyroid 
function, we felt the need of a study of 
the changes of cholesterol and lipo- 
protein levels in the same patient as 
thyroid function was altered. The only 
such study of which we are aware was 
carried out by Gofman and his asso- 
ciates upon a group of euthyroid pa- 
tients fed large amounts of desiccated 
thyroid”°. Signific: ant decreases in both 
chole sterol and p- lipoprotein were ob- 
served. However, greater interest would 
attach to a study of the effects of the 
reduction of thyroid function. We, 
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therefore, are presenting here some of 
the results of a careful study of three 
groups of patients in whom we followed 
the alterations in the serum lipid spec- 
trum during a period ranging from 6 
to 44 months following the lowering of 
thyroid function by means of radio- 
iodine. The groups consisted of hyper- 
thyroid patients rendered euthyroid, 
patients ablated totally because of car- 
diac insufficiency due to atherosclerotic 
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for sufficient periods to warrant inclusion in 
this study. Of the hyperthyroid patients only 
one, CHB, showed evidence of concomitant 
heart disease. This patient showed remission 
of his angina after reduction of thyroid func- 
tion. In the ablation cases the procedure of 
Blumgart was followed. Radioiodine was ad- 
ministered in divided doses to avoid the pos- 
sibility of a “thyroid storm.” Following the 
stabilization of thyroid function the patients 
were maintained in a nonmyxedematous hypo- 
metabolic state by means of thyroid medica- 
tion when necessary. 


TABLE 1. 
Length of | Number of 
Follow-up Times 
Patient Age Months Sampled Diagnosis 
TTA 34 19 4 Hyperthyroid 
CHB 58 20 5 Hyp. with ASHD 
HB 459 25 4 Hyperthyroid 
EF 36 11 5 Hyperthyroid 
TTMcN 56 31 4 Hyperthyroid 
MDW 24 ll 5 Toxic goiter 
AG 24 19 5 Hyperthyroid 
WDC 55 6 4 Hyperthyroid 
HL] 26 13 6 Hyperthyroid 
AAS 34 36 7 Hyperthyroid 
WOF 36 38 8 Hyperthyroid 
HBL 41 20 6 Rheumatic heart disease 
JL 60 22 6 Rheumatic heart disease 
JCN 50 19 7 Rheumatic heart disease 
MC 33 24 6 Hand-Schiiller-Christian 
disease 
RDM 46 9 6 Thyroid carcinoma 
RY 35 25 4 Thyroid carcinoma 
WRS 57 44 6 ASHD 
CH] 54 13 4 ASHD 
AFN 66 21 5 ASHD 
ty 63 6 4 ASHD 
HEF 63 17 6 ASHD 


heart disease, and patients ablated due 
to other causes. The average follow-up 
has been 20 months. Since many of 
these patients have now been lost to 
further investigation we are publishing 
this interim report. In addition, we have 
also collected data on a larger number 
of other patients. However, the work 
on these is still too fragmentary to war- 
rant inclusion at this time. 


Materials and Methods. In Table 1 are pre- 
sented the patients who have been followed 


We have also followed two patients who 
where ablated surgically for carcinomas of 
thyroidal origin and who were subsequently 
treated with large doses of radioiodine. One 
of them has been maintained in a euthyroid 
state on 3 gr. thyroid and has been free 
of metastases for over 2 years. The other 
patient retained a metastasis to the spine 
which has not responded to either radioiodine 
or radiologic treatment, and he has been 
maintained in a hypometabolic state. 

In all these patients thyroid function was 
determined by a battery of tests since assess- 
ment of thyroid function, particularly in the 


euthyroid and mild hypothyroid range, by a 
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single criterion is notoriously unreliable. We 
used the 24-hour thyroidal radioiodine ac- 
cumulation, the thyroxine synthesis test of 
Morton!®, the PBI determined by a modifica- 
tion of Barkers method2 and the basal 
metabolic rate. With the equipment and 
counting geometry used, euthyroid uptakes 
ranged from 15 to 35%. In the thyroxine syn- 
thesis test 3 to 6% represents the euthyroid 
range. 

Serum total cholesterol was determined 
either by Abell’s method! or by the method 
of Kanter, Goodman and Yarborough?!, 
Agreement between the two methods was 
satisfactory: The various 8-lipoprotein fractions 
(Sf 0-12, 12-20, 20-100 and 100-400) were 
determined by the procedure of Gofman 
et al.1¢ using a Spinco Model E analytical 
ultracentrifuge calibrated to conform with the 
instruments used by Gofman’s group. Patients 
were evaluated 4 to 8 times during the 
period of study. 


Results and Discussion. The age dis- 
tribution within the three classes of pa- 
tients presented here unfortunately is 
not symmetrical. The mean age of the 
hyper rthyroid group (36) is lower than 
that of the nonatherosclerotic ablation 
patients (46) while the atherosclerotic 
ablation patients were considerably 
older (63). Such a skewed age distri- 
bution, however, is to be expected from 
the nature of the disease involved. 

Our therapeutic results in general 
parallel those observed by other 
authors. All of the hyperthyroid pa- 
tients but one eventually became 
euthyroid. One patient became vg 
thyroid, and another went through < 
long hypometabolic period but ev a 
ally became euthyroid again. There 
were two remissions during the follow- 
up period. Among the ablated patients 
our results parallel those observed in 
Blumgart’s much larger series, with at 
least 2/3 showing dramatic relief of 
incapacitating anginal pains. However, 
our results in the patient presenting car- 
diac insufficiency secondary to pulmo- 
nary dysfunction and in several other 
such patients not included in this study 
have been less favorable than those 
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obtained in a socuntly published study 
(Gallaher et al.’). 

The volume of data collected pre- 
cludes our presenting more than a rep- 
resentative sampling of the cases in 
detail, but the general conclusions are 
supported by the results of other 
studies. In Table 2 are listed 3 repre- 
sentative hyperthyroid patients. In 
these and the other patients of this 
group the increases in serum total 


cholesterol were below 25% except 
in the 2 cases where serious hypo- 


metabolism and myxedema were en- 
countered. In these 2 cases the 
cholesterol was returned to normal 
ranges either by thyroid medication in 
small doses or by spontaneous return 
to euthyroidism. This experience sup- 
ports the view of Doniach® who has 
stated that in the treatment of hyper- 
thyroidism a serum cholesterol rise in 
excess of 40% indicates overtreatment. 
The changes in the £-lipoproteins were 
confined almost entirely to the Sf 0-12 
group except in one patient in whom 
the Sf 12-20 class also increased. 
Changes in the Sf 0-12 class and in the 
atherogenic index paralleled, but were 
smaller than the changes in total cho- 
lesterol. By reference to Gofman’s cal- 
culations® these changes in the athero- 
genic index involve only a minimal in- 
crease in the “atherogenic risk.” 

The 2 cases presented in Table 3 
are representative of our patients in the 
group in which ablation was carried 
out for reasons other than insufficiency 
due to atherosclerotic heart disease. 
Cholesterol changes in this group were 
negligible after stabilization near the 
nonmyxedematous hypometabolic level 
recommended by Blumgart had been 
achieved. Changes in the B-lipoproteins 
again did not exceed 25% and were con- 
fined to the Sf 0-12 class. No serious 
danger of increasing the “atherogenic 
risk,” therefore, seems to attend thera- 
peutic thyroidectomy in this group of 
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observed in only a third of the patient 


ablated because of atherosclerotic heart 
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GISCAaSe 


lowed Phe 


whose progress Wwe have fo] 
| 

well-known periodic pro 

theretore 


explain our results. It has 


gression of atherosclerosis 
could easily 
never been claimed that thyroid abla 
tion could protect the atherosclerotic 
patient against the ultimate progression 
But the excellent results 


Blumegart and also by us 


of his disease 
obtained by 
in rehabilitating patients through the 
relict of cardiac decompensation, con 


restive failure and anginal pain cer- 


tainly seem well worth any added small 


risk of inert ised atherogenesis. 


Summarv. The effect of reduction of 


thyroidal activity upon atherogenesis 


was assessed in patients by following 
and total 
serum cholesterol in’ patients treated 


with radioiodine 


Gotman’s “atherogenic inde: 


In hy perthyroid pa 


t | euthvroid, mild rises in 


tients renderec 
observed. The se in 
volve only minimal added risk of ath 


calculations 


both criteria Were 
CTOGCHICSIS by) (,otman s 


he changes »bserved tollowing thera 


peutic thyroid ablation in euthyroid 
patients not presenting atherosclerotic 
| | 

heart disease are of similar magnitude, 


but in atherosclerotic patients greatet 
rises in both serum total cholesterol and 
itherogenic index were sometimes ob- 
served. The significance of these find- 
ings is discussed in relation to the uss 
 thvroid ablation for the relief of 
iS proposed by 


cardiac mMsulhciency 


Blumegart 
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SUMMARLO INTERLINGUA 


Le Effecto del Ablation del Glandula Thyroide Super le Spectro de Cholesterol 
e del Lipoproteinas Beta in le Sero 


ite 1} itherovenest pr le reduction del tivitate thyroidal 


tate super le base del “indice atherogenic” de Gofman e del total 


esseva t 
ntent eral de cholesterol in patientes tractate con radio-iodo In patientes 
Vpertl qui essite rendite euthvroid leve tuementos de ambe 

le ment te criterios esseva observate Iste augmentos represt nta solmente 
idditional de atherogenese secundo le calculationes de Gofman 

Le alterationes observate post ablation therapeutic del glandula thyroide in 
vatientes euthvroid qui non press ntava atherosclerotic morbo « irdiac esseva de 

itudes. sed in patientes itherosclerotic plus considerabile augmentos 
le tanto le total cholesterol del sero como etiam del indice athe rogenic. esseva 
obs rvate n certe casos Li signifi ition de iste constatationes es discutite in 
relation so del ablation del glandula thvroide pro alleviar insufficientia « irdiat 
secundo le pi ponimento de Blumgart 
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EBSTEIN'S DISEASE: 


DESCRIPTION OF THE HEART OF THE FIRS1 


CASE DIAGNOSED DURING LIFE 


By 
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AND 
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ASSISTANT. PROFESSOI INTERNA 
ff Medicine and Radiology, Tempk rsity School of Medicin 

ind Hospital, Philadelphia, Pennsylvat 
urnal in 1951, we re manner into the right atrium. The 
ported the first instance of Ebstein's Eustachian valve is prominent and is 
lisease d osed during life®. We like 1 cm. broad and 2 mm. thick. It ex- 
re zed in this individual an tends for a distance of 5 cm. The 
issociated trial septal detect and cephalic margin of the Eustachian 
severe | m hypertension. This pa valve is filamentous, which is sugges- 
tient died in the Hospital of the Uni tive of remnants of Chiari’s network. 
ersit Pennsylvania during cardiac Interior to the caudal margin of the 
Te] February 1, 1956. A ne Eustachian valve is the Thebesian 
> firmed our diagnosis valve. It is thin and covers an area 
Wi re very grateful to Dr. Harold — of one square centimeter 

Stocke performed the necropsy The atrial septal wall on the right 
for a copy of the anatomic findings and — side is made up of the curvilinear sep- 
rth for permission to study the tum secundum fused with the septum 


if irt Wi 

Richard | ita 

Anatomy ol 
NM 


the heart 


grateful to Dr 
of the Department ot 
University School 


also 


who helped us ‘describe 


DESCRIPTION OF THE HEART The 
weight of the heart is 370 gm. There 
moderate involvement of the coro 
ary irte by arteriosclerosis and 
lcification. The right circumflex 
irtery, 5 cm. trom its origin, is com- 


pletely occluded. The remaining lumen 
§ pin-point in size. No recent thrombus 


vas found in the coronary arteries. 


The right atrium is enlarged. Its 
vall averages 2 mm. in thickness. The 
and inferior venae cavae and 


suUpe};rio! 


the coronary sinus empty in a normal 


primum forming a deep fossa ovalis. 
There is a defect in the atrial septal 
in diameter, bounded dor- 
the 


primum and ventrally and cephalad by 


wall, 2 cm 


sally and caudally — by septum 
the septum se undum. It probably rep- 
resents a congenital anomaly of the 
atrial septum of the ostium secundum 
type and not merely a dilated ostium 


Th ap- 


pears to be excluded by the finding of 


secundum latter possibility 


an hypertrophied Eustachian valve 


right venous valve) which indicates 
persistence in function in partly divert- 
ing blood from the inferior vena cava 
through the atrial septal defect into 
the left atrium 

The right auricle was partially ampu- 


— 


urgery. A few mural thrombi 


ire idherent to the atrial W lI heal 


he incision through the right aurick 


largest thrombus IS cm 
liamete) 
Phe ulus fibrosus IS normally 


irises 


anterio1 


triculal 


) 
tl icture 
nteriol 
ted th 


the 
nto the 


muscul 


ventricl 


bounds 


anterio1 


he tricuspid valve IS) CIS 
wnhward into the right ven 
momalous orifice 
lar to the frontal plan 
In diametet It IS boi nded 


hy the anterio1 le iflet wi ich 


the annulus fibrosus. The 
leahet is tree trom thi Vel 
vall except caudally and 
right margm Phe posterior 

eanfiets are Ore itly extend 

to the ventricular wall and 


ighout except for the 
portion. A tear. 1 em. by 


imeters the result of hinge 


surgery 1S observed 1] th 
eatet interomedialh Phe 
tricuspid orifice is so sit 

t it ippears to direct blood 


ly into the distal outHow tract 


ht ventricle which leads 


pulmonary artery. A thick ride 


r tissue separates the auricu 
ght ventricle from the right 


propel This muscular band 


the line of fusion between the 


pr sterlol and septal leaflets 


\long the inferior margin of the anom 


ilous ( 
interio1 


rhe 


the fused septal and 


leallets are apparently tree 


ricularized right ventricular 


wall is thin. The septal wall is inordi 


nate ly t} 


ick and is 8 em. broad 


right ventricle is diminutive 


The right ventricular wall is no thicker 


than 2 mm 


The pulmonary valve cusps are nor 


mal. The circumference of the pulmo 


nary valve orifice is 8 cm. The pulmo 


nary artery is slightly narrowed. The 


pulmonary veins empty in a normal 
into the left atrium 


The lett atriun t il 
mith \ lve le iflet morm | ept 
tol depo it Li¢ ly > TI 

diamete { t} | | the tero 
med le iflet rh il Ol IS 

The lett) venti is m 
thick. The rtic \ ! nor 

nal ( 6 cm 
n mieren 
Phe he rt tel | tO} lin 
nd illustratiy Wi 
Richard Licata re Wi ll | | 
Discussion. The rr er is reterred 
to our original artic] li ion 
the Wagnosi tell ‘ 
Here the dl limite t thi 
] nh em 


nonic pattern 


I 
that has hye | fied others 


! Wynn stemet! Kistir 
evans a 131 

The 4 t heart tly « ed 

ror a | p! longed 

tim This prolon s prob bly 

ue to the increas volume of the 


right heart. which pen 


t ‘its pooling of 
the contrast substance and to a de 
creased efhciency in « ecting blood 
enlarged right probably con 
tributes little to the forward mov 
ment of blood. Whatever such effect it 
may have is negated, at least in part 


bv the outward movement of the hy 


poplastic auricularized. right ventricu 
lar wall during atrial systole \s empha 
sized by Engle and her associates 


hypoplasia of the right ventricular wall 
roximal to the anomalous posterior 
eaflet is an integral part of Ebstein's 
disease The maior factor produc ing 
forward propulsion of blood may be 
the septal wall is suggested by the 


finding nh our Case of considerabl 


| 


hypertrophy ol the S¢ ptal wall Lastly 
the functioning right ventricle is ap- 
parently too small to produce a stroke 


volume sufficient to permit adequate 


| 


the proximal chamber. All 
rs contribute to the pro 
of opacification of the 
heart 
furthe prolong it. 


Congestive failure 
is tric uspid orifice valve 
little with the 
from. the proximal 


but 


Soloft et al.:  EBSTEIN’S DISEAS! 25 


defective, it is 


Although 


compe tent 


chamber 
unless congestive 
failure is present (Engle et al.*). Its 
orifice, although disproportionately nar- 
row compared to the enlarged proximal 
chamber, apparently produces no sig- 
nificant block because cardiac catheter- 
ization has demonstrated no abnormal 
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pressure gradient during ventricular actually and _ relatively narrow. This 
diastole (Brown, Heath and Whitaker'). finding, coupled with the anomalous 
On the other hand, a systolic pressure — situation of the tricuspid orifice, makes 
gradient is occasionally present be it possible that some blood may actually 


tween the functioning right ventricle flow from the right atrium and the 


and the pulmonary artery (Gotzche auricularized right ventricle almost 


and Falholt*) that in our case was both directly into the pulmenary artery 
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Fig. 2 Angiocardiograms in right anterior oblique projection showing functioning portion 
of right ventricle in systole uppe! ind in diastole lower). The upper one was obtained 


ds ind the lowe! at L] seconds 


line of fusion of the three leaflets of the anomalous tricuspid valve 


ls. Note the nonopac ified area between the functioning 


le and the auricularized right ventricle which is a muscular ridge at the caudal 
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| 
| 
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The diminution or lack of opacifica 
tion of the pulmonary artery is due, 
to the slight depth of the 
diluted contrast medium exposed to 
the Roentgen-ray beam. An atrial sep 


in part 


tal detect further decreases opacifica- 


tion by greatel dilution of 


contrast 
is from left to 


contrast substance, if 


the shunt 
right Ol loss ot 
the hunt 


tive failure 


ubstance 


; from right to left. Conges 
if present, is another con 
tributing factor 
These angiocardiographic findings in 
issociation with the clinical and electro 
cardiographic findings makes the diag 
nosis of relatively 
isy. But none of these findings taken 


ilone 1S specifi 


Ebstein's disease 


The pathognomonic angiocardio 
raph ic feature of Ebstein’s disease 
which is re produced in Fig. 2, is the 
presence of a  nonopacified narrow 
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band right 
atrial chamber from a small right ven- 
tricle. This narrow band 
ridge at the caudal line of 
three leaflets of the 


anomalous tricuspid valve. The portion 


separating an enlarged 
is due to a 
musculat 
tusion of the 


of the right heart immediately proxi- 
mal to this ridge is the 
that is 


right atrium with 


muscular 
right 
continuous with the 


auricularized ventricle 
which it is homogeneously, opac ified. 
Phe heart of the first case 


ot Ebstein's lise iS¢ 


Summary. 
diagnosed during 
life is described. The specific angio- 
cardiographic finding of a narrow band 
of nonopacification separating the right 
atrium and 
tricle functioning 


right ventricle is identified as a mus- 


auricularized right ven- 


from a diminutive, 
cular ridge at the caudal line of fusion 
of the three leaflets of 
tricuspid valve 


the anomalous 
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INTERLINGUA 


Description del Corde del Prime Caso Diagnosticate 


Durante le Vita del Patiente 


kis cle scribite le corde del prime Caso de morbo clk 


n volvo 
iOn Opat ication, que separava le atrio 
lextere ab un parvissime ventriculo dexte 
linea caudal de 


in cresta muscular al 


ilvula tric uspide 


Le specific constatation angiocardiographic de un 


Ebstein diagnosticate 
stricte banda de 
dextere e le auricularisate ventriculo 
‘re in function, esseva identificate como 


fusion del tres foliettos del anormal 


RADIOISOTOPE S( ANNING AS A GUIDI 
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CLINICAI detection ol localized 
hepatic lesions such as metastases 
granulomata, abscess, hematoma and 
RIHSA 
focal necrosis or fibrosis is otten quite 
difficult. To date. diagnosis has been el bilirul 
speculative, as it usually depends up rut Ih 
on indirect methods. Thess include 
clinical evaluation biochemical tests ‘ 
portal ve nography, thorotrast visualiza 
tion, and radioisotops scanning tech Stirrett, Yr nd | 
niques Needl biopsy of the liver ss 
constitutes a direct method for di mon . 
strating localized anatomic abnormal cit 
ities. However. this procedure has 
been limited by the fact that in blind lishe 
biopsy the needle may not engage the 
discrete lesion. since radioisotope 
scanning offered the possibility of ex tions whiel 
ternal localization of a lesion ( Stirrett, tl 
Yuhl and Libby?). we inv stigated the Hank t 
usetulness of this technique as a direc 
tional guide for needle biopsy. This 
paper gives a preliminary report of ou t the site of the a 
experiences wtivity above previ 
ilu bi 
Materials and Methods. Clinical materia] from this procedure. J 
luded 14 patients with malignancy and formed at th bedsid 
suspected hey itic metastases where clinical man needle without 
evaluation was indecisive 20 patients with precautions we 
provisional diagnosis of granuloma. pos ubcutaneo issi 
ibly in ng the liver, and 20 patients witl anesthetized wit] 
liffuse hepatocellular disease. In addition t nm kin ji i Ww 
lhe opinions or conclusions contained ij this paper are 


to be construed as necessarily reflectir r the 
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Parl id the biopsy needle intro- tients studied for possible hepatic 
ee ide the capsule of metastases had a positive histologic 
tylet of the Silverman needle 
ed and the split inner needle Giagnosis established (Fig. 1). In 2 pa- 
full depth. The outer needle tients with metastatic lesions. biopsies 
wer the inner one ng oe ri in an area not demonstrating localiza- 
the latter stationary Inally . , 
\ i tion of RIHSA showed normal liver, 
iltancously. Biopsies were Whereas biopsy over the “hot spots” 
CORRELATION OF RESULTS OF RADIOACTIVE SURVEY 
WITH HISTOLOGY 
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Each circle or square represents a patient. There are 20 patients in the granulomatous 


SCTLES 


14 in the neoplastic 


the 
1atoxylin and eosin. Spec ial 


alin and paraffin sections 


employed granulomatous 


Results. METASTATIC MALIGNANCY. 
Using radioisotope tracer methods as 


i guide to needle biopsy, 5 of 14 pa- 


(metastatic malignancy 


yielded neoplastic tissue. One patient 
with moderately increased activity had 
normal biopsies although metastases 
were present. This was due to the fact 
that the lesion was deeper than the 
needle introduced. A repeat 
with deeper penetration was 


was 
biopsy 


— 
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positive for malignancy. Biopsies at the needle biopsy in patients w ith suspect- 
site of greatest radioactivity increase ed metastatic malignancy is illustrated 
in patients with advanced metastatic by the following case histories: 

malignancy associated with hepato- 
megaly and hyperphosphatemia were jecause of cough and hemoptysis. Chest 
all positive. Biopsy at the site of ab-  roentgenogram showed right basal atelecta- 


Case 1. A 67-year-old man was hospitalized 


Fig. 2—PA of the chest of Case 1. There is right basal atelectasis. Bronchoscopic biopsy 
revealed this to be incident to bronchogenic carcinoma. 


normal localization of the radioisotope _ sis (Fig. 2) proven to be incident to broncho- 
also permitted a positive diagnosis in genic carcinoma by bronchoscopic biopsy. 
patients who had carcinomatous metas- Che liver was enlarged to 6 cm. below the 
tases without clinical or biochemical 


abnormality. ‘ : bromsulfalein retention of 8.0%, serum alka- 
[he diagnostic value of combined jing phosphatase 2.2 KA units, serum albu- 


radioactive scanning techniques and min 3.9 gm. %, serum globulin 2.9 gm. %, 


right costal margin. Biochemical tests showed 
a serum bilirubin of 0.4 mg. per 100 ml., 


bi 
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ephalin flocculation negative, thymol _ tur- 
bidity 2.3 nit cholesterol 253 mg per 100 
ul., and cholesterol esters 198 mg. per 100 
nl. Needle biopsy at the site of greatest 
sotope 34.7% above control 
value \ neoplastic tissue and led to 
the di employ palliative irradiation 
eTap\ 
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bilirubin of 0.1 mg. per 100 ml., bromsulfa- 
lein retention of 22.7%, serum alkaline phos- 
phatase 7.4 KA units, serum albumin 3.0 gm. 
%, serum globulin 3.4 gm. %, cephalin floccu- 
lation 1+, and thymol turbidity 1.7 units. 
Liver biopsy at the site of greatest RIHSA 
localization (9.5% above control values ) show- 
ed a granuloma consisting of epithelioid cells, 


rig } PA f the che st of Case 2. There 


Brom hoscopy was negative. 


is atelectasis in the anterior segment of the left 


Subsequent study revealed a tuberculous etiology. 


Case 2. A 66-year-old man hospitalized lymphocytes and giant cells. Subsequently 

ause Ol igh and hemoptysis was sus- sputum cultures were positive for tubercle 
cted of having bronchogenic carcinoma. A bacilli, and antituberculous chemotherapy was 
hest roentgenogram showed atelectasis in the 

instituted. 
iterior segment of the left upper lobe ( Fig. 
rronchosco ‘ negative. The liver 

bronchoscopy was negative. 1 Negative radioactive scans, and nor- 
is enlarged to 5 cm. below the right costal 5 : 
irgin. Biochemical tests showed a serum Mal biopsies were of equal importance 


| d ! 
| 4 
| 
| 
| 
| pper lobe 
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in patients with localized neoplasms 
where major surgical procedures were 
contemplated; also, a knowledge of he- 
patic status was useful to the clinician 
in patients with malignant Ilvmphomas 
where it was necessary to decide be- 
tween local irradiation therapy or sys- 
temic chemotherapy. 

GRANULOMATA. Radioisotope studies 
of patients with suspected granuloma- 
tous involvement of the liver have 
shown that these lesions cause much 
smaller increases in radioactivity than 
do neoplasms (Fig. 1). However, here 
too, the combined use of radiosurvey 
and needle biopsy appears to improve 
the chance of obtaining a_ positive 
biopsy. Using this approach granulo- 
mata of the liver were found in 3 pa- 
tients with sarcoidosis, 2 with schisto- 
somiasis, 1 with erythema nodosum, | 
with tuberculosis. and 1 with histo- 
plasmosis. The following case history 
is illustrative 


Case 3. A 22-vear-old private, U. S. Army, 
was he spit ilized because of a pulm« mary infil- 
trate associated with hilar lymphadenopathy 
Skin tests were negative for 

occidioidomycosis and histoplasmosis \ 
Kveim test was positive for Boeck’s  sarcoid 
There were no physical abnormalities. Liver 


function tests showed a normal serum biliru 


bin. bromsulfalein retention of 1.0%, serum 
Ukaline phosphatase 9.0 KA units, serum 
ibumin 4.4 gm.%, serum globulin 3.0 gm.‘ 
ephalit flocculation negative, thymol tur- 
bidity 2 units. Radioactive tracer studies 
showed an increase above control activity of 
8.7%. A biopsy at this site showed a granu- 
lomatous lesion compatible with sarcoidosis 


LIVER ABSCEss. We have had an op- 
portunity to employ the radioisotope 
survey technique in one patient with 
amebic liver abscess. Although there 
was no radioisotope localization, clinical 
and biochemical features were com- 
patible with a diagnosis of hepatic 
abscess. On abdominal exploration a 
small intrahepatic abscess was found 
in the upper portion of the right lobe 


of the liver near the costophrenic 
sulcus. Similar lack of RIHSA localiza- 
tion will probably be encountered with 
other localized intrahepatic lesions 
such as hematoma, hemobilia, cysts, 
and so forth, where there is insufh- 
cient involvement of intrahepatic mass 
to alter the radioactivity pattern pro- 
duced by the overlying normal tissue 

PARENCHYMAL DISEASE. Investigation 
of diffuse liver disease by the radioiso- 
tope survey technique showed Noor 
correlation between localization — of 
radioactivity and the histopathology. 
Serial observations in patients with 
viral hepatitis and nutritional cirrhosis 
demonstrated no consistent relationship 
of radioactivity patterns to observed 
clinical, biochemical or histological ab- 
normalities. Biopsies have been  per- 
formed at the sites of focal increase in 
radioactivity and studies are in progress 
to evaluate further the significance of 
encountered variations in isotope con- 
centration. 

Discussion. Clinical evaluation rarely 
permits recognition of localized hepatic 
lesions except in their advanced phases 
Biochemical studies also have a_ lim- 
ited value and are aay es normal 
even late in the disea Chemical an- 
alysis is further by the non- 
specificity of available tests. Hepato 
splenography by thorotrast may be 
helpful in large lesions (Yater and 
Coe’). However, its usefulness is 
limited because of its carcinogenic po- 
tential as well as other untoward ef- 
fects such as bone marrow depression 

Stirrett, Yuhl and Libby? reported 
increased uptake of intravenously ad 
ministered radioactive iodinated hu- 
man serum albumin by lesions meta- 
static to the liver. This increase in up- 
take of RIHSA is frequently as much 


as 30% over the values established for 


control subjects (Fig. 1). This method 
has permitted a correct diagnosis of 


hepatic metastases in 95% of 15] pa- 


Leevy and Greenberg: 


idly ed metastatic 


\ to thie 


mat 
in the California 
Stirrett’ 

ot 


liver 


and However, 


‘perience workers, 


isotope survey has been 


d \ i because ot the uncer- 
sults 


ot 


and 


1 mechanism of localization 


in hepatic metastases 


lomata is not clear Comparison 
samples of tissue from 
idjacent normal tissue 
Yuhl and Libby? 
ry h ive shown inc 
nn the 


tic metastases rather than 


Stirrett and 


metastases. The ex 
tvpe appears to deter 
radio 

that 
ot 
because of spec ial affinity 
nor cells 


that 


the ree ot increased 


is been suggested 
creased concentration 
for the radioactive 


terials. o1 alterations 


in vascu 
by the neoplasm is re 
the 


neoplastic tissue through 


onsiblke Presumably radioactive 


rate rial enters 
of Disse and is found in high 
concentration because of greater up- 


Ke or decreased turnover in the 


otf needle 


has led to its wide 


the safety 


liver 


Ol 


on patients with suspected 


cal he pat ( Its Greatest value 


lCSIONS 


has been 


patients with m lignaney 


iterentiat 


ing he patome galy due to 
metastases from that due to pri- 
ary hepatic disease. Approximately 
of the patients have had non 
the ot 


ve series of 


eopl conditions as Cause 


epatomedal\ 


edle 


one 


biopsies performed in patients 


vith suspect d malignan v of the liver 


Ward { le Schiff ). The 


ercentage of positive biopsies in pa- 


vitch and 


ents with granulomatous disease is 
lated to the stage of the disease in 
1e patients studied. This technique 


GUIDE TO NEEDLE BIOPSY OF LIVER 33 


has heretofore been less valuable in 
patients without liver enlargement, as 
occult lesions are frequently not en- 
gaged by the blind insertion of the 
biopsy needle. 

However, when radioisotope local- 
ization studies are used as a directional 
guide for the needle in biopsy of the 
liver there is significant increase in the 
diagnostic yield. It would appear that 
this approach offers the best currently 
available method for recognizing and 
identifving certain discrete lesions of 
the of the 


nism of the radioactive 


liver. Elucidation mecha- 
localization of 
iodinated human serum albumin, and 
other isotopes may provide a basis for 
modification of techniques to increase 
accuracy even further. 

Summary. Detection of focal ana- 
tomical the 
facilitated by radioisotope localization 
studies followed by needle biopsy at 


the site of the increased radioactivity. 


abnormalities in liver is 


This combined approach is superior to 
either technique alone, permitting  se- 
lection of the site rather than random 
insertion of the needle. A normal liver 
biopsy in the presence of markedly in- 
creased radioactivity in a localized area 
suggests that the focal lesion is beyond 
the reach of the needle. 

Radioisotope survey technique and 
needle biopsy should be combined with 
clinical evaluation biochemical 
study to obtain maximum information. 
The method is of greatest value in the 
diagnosis of cancer metastatic to the 
liver. However, a positive biopsy may 
also frequently be obtained in a 
granulomatous lesion by this technique. 
Refinement of current techniques may 
increase still further the ability to detect 
localized lesions and improve our 
understanding of the biology — of 
metastatic malignancy, granulomatous 


and parenchymal disease of the liver. 


tivity. | 
| 
\ 
fhe 
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SUMMARIO IN: INTERLINGUA 
Scrutinio Radio-Isotopic Como Guida in Biopsia Hepatic a Agulia 


Le detection de focal anormalitates anatomic del hepate es rendite plus facile 
per studios de localisation radio-isotopic sequite per biopsia a agulia al sito 
del augmentate radioactivitate Iste combination de duo technicas es superior 
al uso del un o del altere technica sol. proque illo permitte un selection del 
sito in loco del insertion del agulia al hasardo. Un biopsia hepatic que es normal 
in despecto del presentia de un marcate augmento del radioactivitate in un 
area localis ite sug¢gere que le lesion tor al se trova ultra le SCOpo ral | agulia 

Le technica del scrutinio radio Isotopic e le technica del biopsia a agulia 
debe esser combinate con evalutationes clinic e studios biochimic pro assecurat 
le obtention de un maximo de information. Le methodo es del plus grande 
valor in le diagnose de metastases canceric al he pate. Tamen, un biopsia positive 
es etiam frequentemente obtenite per iste methodo in casos de lesiones granuloma- 
tose. Le raffinamento del currente methodos va possibilemente resultar in un 
melioration de nostre capabilitate de deteger lesiones localisate e de nostre 


comprension del biologia de malignitate metastatic e de granulomatose e pa 


renchymal morbo he patic. 
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Ir is generally agreed that reduction 
in blood pressure in patients having 
vert evidence of renal or cerebral vas- 
ul lise is( may be hazardous SINCE 
the procedure may turther limit the 


Cir¢ ulatic n to 
] 


Onsiaera 


kidnevs or brain. These 
tions have been supported by 


ince pe nce nt studies ot cerebral ( Fin- 


erty, Witkin and Fazekas® and Kleh 
ind Fazekas and renal hemody- 
namics (Mover and Mills! ) in subjects 


luring acutely induced hypotension. 
In the present study, simultaneous esti- 
ol 
dynamics was made during the course 
of acute 


reduction in 


mation cerebral and renal hemo- 


ind prolonged blood pressure 
patients having renal in- 


sufthciency due to nephrosclerosis. 


Method rl determination of cerebral 

od flow CBI was made by the Schein- 
‘ ind Stead!7? modification of the Kety 

1 Schmidt procedure!!. The gas mixtures 
tilized were those described by Kety and 
Schmidt B) oxygen was determined by 
+} 


tric technique of Van Slyke and 


i¢ 


Neill!®, Mean arterial pressure (MAP) was 
btained directly from the femoral artery by 
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manometer and 
y throughout the 
the periods when 


trie roid 


means 


was determined continuously 
riment ex 
arterial blood 


consumption 


ept during 
Was be Ing drawn. The cerebral 
(CMRO. ) 
vascular resistance CVR) were 
follows: CMRO m1.0. 
CBF x (A—V)0. 
LOO 
denotes arteriovenous oxygen dif- 
CVR mm.H¢g/ml. blood/100 
MAP 
CBI 
measured inulin clearance to estimate 
the filtration (GFR) and 
sodium para-aminohippurate clearance to esti- 
mate effective renal plasma flow (ERPF) 
Smith, Goldring and Chasis!®1%), The so- 


and ( erebral 
calculated 
100 


ao 
a vin. 


brain 


where 


ference. 


0 


vim. 


brain/min Renal functions were 


using 


glomerular rate 


dium and potassium content of urine and 
serum was determined in mEq./ml. by means 
of a Barclay flame photometer using an in- 
ternal lithium standard. These values were 


expressed as the ratios between the clearances 
of the cation to the 
for 


clearance of inulin. Values 


renal function were corrected to a stand- 


area of 1.73 

cts comprised 12 patients with 
iency, presumably due to nephro- 
e there was no clinical or labora- 
e of other renal pathology. The 
diagnosis was based on renal impairment as 


ard surface 
he 
re nal insuflhic 


subje 


sclerosis 


tory eV iden 


by a research grant (PHS B-178) from the 


1 Blindness of the National Institutes of Health, 
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FABLE 1 
RENAL AND CEREBRAL HEMODYNAMICS WITH HYPOTENSION 
na 
( ( ( ( ( ( 
P ( ( ( ( ( ( } 
R.D 80) 25 204 168 5) 15 6 $1 14 28 156 0.64 
A.B 6 62 14 196 124 5] 1] 1.0 0.7 5 2 12.6 070 0.08 
75 15 21 150 10 19 0.5 0 3 Is 9 O58 
6S 13 266 25 13 12 17.4 0 19 
7 $2 28 117 of 26 O.5 18.7 26 1.383 0.45 
L.W 9 6S 270 265 5) 17 7.0 ,8 14 8 0” oO TOL O51 
7 58 36 124 176 16 27.0 40 1.08 0.71 
MB 7 17 830 182 INI) 1] > 60 2 123 0.37 
H.J 6 SI 72 58 40) ) 0 » 66 0 82 
E.M 118 11S +4 27 4 14 IS 68 02 
R.Y $5 22 112 127 82 6S 
6S 38 146 38 14 0 ¢ ) 0. 0. 57 
\ 3.5 $4 180 177 > 4 1 41 
+ $1 16.7 18.1 0) 02 » | 9 O72 0 
0 0] 0 0] oO] oO] 
( Inulin clearance (ml. min 
C pin Sodium para-aminohippurate clearance (n 
Filtration fraction (Ci~ Cpan 
( Cis Sodium clearance Inulin clearance & 100 
Ce/lCn Potassium clearance Inulin clearance & 100 
evidenced by elevation of the blood ur of mean arterial pressure S4 27.6 


nitrogen re) impairment of phenolsul 
fonphthal in excretion and confirmed by renal 
function values determined in the present 
study In one instance, the diagne SIS. ot 
nephros lerosis was confirmed by renal biopsy 

The subjects, in postabsorptive state, were 
given 200 ml. of water per os on the morning 
of the test Renal studies were performed 
using three 10-minute periods of urine col 
lection. During the last period cerebral studies 
were simultaneously performed. Hypotension 
was then induced acutely by the intravenous 
administration of a 2% solution of Arfonad* 
When the MAP had fallen to 40 or 50% of 
the control value within 2 to 9 minutes 
blood was collected for determination of the 
cerebral arteriovenous oxygen difference for 
estimation of “acute” changes in CBF. The 
blood pressure was then maintained at the 
reduced level over a period of 30 to 60 min 
utes, and cerebral and renal function studies 
repeated Changes re flected in these values 
were considered to be the effects of “chronic” 
reduction in blood pressure. 


Results. The results of the study are 
presented in Table 1. Acute reduction 


4(1’, 3’-dibenzyl-2’-keto-imidazolido 
fonate 


mm.Hg) over a 2- to 9-minute period 
resulted in an immediate cessation of 


urine flow and a widening of the cere 


bral arteriovenous difference (from a 
control of 5.66 0.SO volumes % to a 
value of 6.89 1.02 vol. %). After 


several minutes urine flow was re 
established but at a reduced rate. With 
continued reduction in the mean at 
terial pressure over a 30- to 60-minute 
, period (from a control mean of 147 

10.8 mm.Hg¢ to an experimental mean 
of 83 6.5 mm.Hg) there was a sig 
nificant fall (P<0.01) in urine flow, 
filtration rate, filtration fraction, and 
cerebral vascular resistance, and a rise 


in the ratio Cx/Cix. The remaining 
determin tions did not change signifi- 
cantly (effective renal plasma _ flow, 
(ix. cerebral blood flow, o1 


cerebral metabolic rate 


1 .2-trime thvlenc thiophani in imphorsul 


| 
re 
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TABLE 1 
RENAL AND CEREBRAL HEMODYNAMICS WITH HYPOTENSION 


Cerebral Function 


(BI CUR CMR CA-VO VAP 

/ ( ( ( ( feute Chror ( teute Chron 
R.D GS 10 4.54 5.60 6.58 122 65 55 
\.B tS tS 2.1 2.7 23 5.67 +76 102 62 
| 26 12 1.4 O06 5.32 6.45 5.05 110 70 60 
2 19 $.9 6.79 8.038 7.48 193 100 98 
7 7 2.8 1.7 2.9 e.2@ 87 163 98 
LW ) | 1.9 2.4 2.7 6 48 22 114 
29 @2 5.15 167 1638 98 
tl | 1.9 2 4 2.0 6 91 141 78 
HJ ( 1 6 1 1 3.9 3 6883 9.02 7.40 $2 60 
) 20 2.3 2 6 6 OS S85 t 47 168 114 
63 $3.2 18 2.7 > 0 $07 4.98 4.70 208 122 112 
\ tS 2 0 27 2 7 570 6 60 35 78 147 S4 83 
1) to 024 027 O.19 0.28 0.89 1.44 10 8S 27.6 605 
<0 0] 0 O1 

CBI Cerebral blood flow (ml./100 gm. min 

CVR Cerebral vascular resistance 

CMR Cerebral metabolic rate 

CA-VO Arteriovenous oxygen difference 

VMIAP Mean arterial pressure (mm. Hg 

( Control value 

| }) to 60 minutes after drug 


Discussion. The acute reduction of cerebral or renal blood flow. This im- 


{] 


irterial blood pressure rapidly in- plies almost complete compensatory 
duced by a blocking agent over a 2- to” maintenance of blood flow to the brain 
-minute period was associated with and kidneys in spite of a significant 

widening of cerebral arteriovenous reduction of mean arterial blood pres- 


vgen difference and momentary ces- 
ition of urine flow. Since these occur- 
rences were of brief duration, detailed 
tudies could not be made. If it is 
issumed that the cerebral metabolic 
ite CMRO remained — constant 
Witkin and Fazekas*) then 


the widening of the cerebral arterio- 


Finnerty 


venous oxygen difference would sug- 
est that a reduction in cerebral blood 
low had occurred. Similarly, it may be 
issumed that the momentary anuria re- 
Hected a decrease in renal blood flow 
glomerular filtration, or both. 

\ more prolonged reduction in ar- 


sure. Furthermore, this was achieved 
in spite of a ganglionic blocking agent 
and advanced vascular disease. Similar 
changes have been observed following 
veratrum viride (Freis et al.*), dihy- 
droergocornine (Freis et al.*) sodium 
nitrite (Freis et al.”), hexamethonium 
(Freis et al.°, Crumpton eé al.*, and 
Moyer et al.'*), and spinal anesthesia 
(Smith et 
cate usually 


These changes indi- 
y efficient homeostasis of 
both the cerebral and renal circulations, 
perhaps in these subjects accomplished 
by maximum dilatation of relatively 
normal vessels and probably at the ex- 


terial blood pressure of approximately pense of blood flow in diseased 
the same magnitude over a 30- to 60- arterioles. 
minute period produced no change in With reduction in mean. arterial 
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blood pressure over a 30- to 60-minute 
period there was no significant change 
in the average Cx, Cyx_ ratio although 
there was a decrease in the value. If 
sodium excretion were dependent ex- 
clusively on glomerular filtration this 
ratio should not change with a fall in 
glomerular filtration rate. Mover, Mce- 
Conn and Seibert!*, and Selkurt, Hall 
and Spencer'* have shown that when the 
GFR decreases, sodium excretion falls 
out of proportion to this decrease. This 
would account for the fall in average 
ratio in this series. The fact 
that it was not a significant fall is due 
to the wide range of values encoun 
tered. A rise in Cx Cyx demonstrates 
the independence of potasium excre- 
tion from the glomerular filtration rate 
as shown by other methods in previous 
reports (Berliner et al.'). The ratio 
Ck Cry rose an average of 31% corres- 
ponding ¢ losely to the fall in glomerular 
filtration rate (36% 

\ significant fall in urine flow o« 
curred with the fall in mean arterial 
pressure. This was of greater magni- 
tude than the fall in GFR (36% for 
GFR as opposed to 56% for fall in urine 
output 

The findings of this investigation in 
dicate that the vascular response of 
brain and kidney to acute and pro 
longed hypotension induced by Arfonad 
are similar in respects. In 
both organs, acute blood pressure 
reduction of appreciable magnitude 
may produce dysfunction undoubtedly 
due to reduction in blood flow below 
critical levels. In the case of the brain 
this is evidenced clinically by symp- 
toms and signs of cerebral ischemia 
and quantitatively by widening of 
cerebral arteriovenous oxygen differ- 
ences. Insofar as the kidney is con- 
cerned, functional insufficiency due to 
acute hypoteusion is demonstrated by 
anuria or oliguria. 

In both organs, despite the presence 


of vascular disease, significant over-all 
compensatory vascular dilatation may 
occur in the presence of a ganglionic 
blocking agent and restore blood flow 
to control values despite continued hy 
potension. 

There is, however, a critical rate of 
blood flow below which the hemody 
hamic responses of the cerebral and 
renal vessels differ. It has been r¢ peat 
edly pointed out that in shock there 
may be renal vasoconstriction (Cor 


coran and Page whereas cere 


bral vessels vasodilatation 
(Fazekas, Kleh and Parrish'). This is 
illustrated in one case not included in 
the present study in which the mean 
arterial pressure was reduced from 121 
mm. to 51 mm. Hg and maintained at 
this low level for approxim itely 40 min 
utes. Renal studies after 30 minutes of 
hypotension disclosed reduction in 
glomerular filtration rate from 153. to 
55 ml./min., a reduction in renal plasma 
flow from 980 to 68 ml./min. and an 
increase of the filtration fraction from 
0.16 to O81. Cerebral studies per 
formed simultaneously with the renal 
studies disclosed a reduction of cere 
bral blood flow from 75 to 45 ml./100 
om. of brain/minute, a fall in the cer 
bral vascular resistance from 2.0 to 1.6 
and no significant change in the cere 
bral metabolic rate. Apparently with 
severe hypotension, despite the pres 
ence of the blocking agent, renal vaso 
constriction was pronounced whereas 
the cerebral vessels underwent vaso 
dilatation. 

Summary. |) Cerebral renal 
hemodynamics were determined simul 
taneously in subjects with renal cere 
bral vascular insuthc during acute 
and prolonged reduction of mean at 
terial pressure by a ganglionic blocking 
agent. 

2) With an acute reduction in mean 
arterial pressure there was a widening 
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the cerebral AV—O, difference and without change in cerebral blood flow 
or renal plasma flow. 

Wit] more prolonged reduction 1) The results indicate that in sub- 
meal terial pressure there was a jects with vascular disease, renal and 
lificant reduction in cerebral vas- cerebral vessels may compensate for 

e and filtration fraction — significant reductions in blood pressure. 
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SUMMARIO IN INTERLINGUA 


Ilemodynamica Renal e Cerebral con Hypotension 


|. Le hemodynamicas cerebral e renal esseva determinate simultaneemente 
ubject n insufficientia vascular renal o cerebral durante acute e prolongate 

educt del pression arterial medie per un agente de blocage ganglionic. 
2. Le acute reduction del pression arterial medie esseva associate con un 

ugmento del cerebral differentia arterio-venose de Os e con anuria. 

. Un plus prolongate reduction del pression arterial medie esseva associate 
un reduction significative del cerebral resistentia vascular e del fraction de 
filtration sin alteration del cerebral fluxo de sanguine o del renal fluxo de plasma. 
t. Le resultatos indica que in subjectos con morbo vascular, vasos renal e 


erebral pote effectuar un compensation pro significative reductiones del pression 


sanguine 


| 


THE USE OF ELECTRIC SHOCK THERAPY IN PATIENTS 
WITH CARDIOVASCULAR DISEASE 


By JeERoME IL. Bropy, M.D. 
RESIDENT IN CARDIOLOG) 


AND 


SAMUEL BELLET, M.D. 


PROFESSOR OF CLINICAL CARDIOLOGY, GRADUATE SCHOOL OF MEDICINI UNIVERSITY Ol 
PENNSYLVANIA; DIRECTOR, DIVISION OF CARDIOLOGY, PHILADELPHIA GENERAL HOSPITAL; 
DIRECTO! DIVISION OF CARDIOVASCULAR DISEASE, GRADUATE HOSPITAL rit 


UNIVERSITY OF PENNSYLVANIA 


From tl Departments of Cardiology and Psychiatry. Philadelphia General Hospita 


Philadelphia, Pennsylvania 


THE over-all mortality in electric trocardiogram, roentgenogram, or phys 


shock therapy is low. Figures range ical examination exists, the patients are 
from 0.05 to 0.8% (Gralnick", Jetter’’, referred to the De partment of Cardiol 
Noves*- and Shields, McCue and ogy for clearance. This study was 
Tucke The mortality of patients actually stimulated by the relatively 


with cardiovascular disease receiving large number of patients seen in con- 
electric shock therapy is only 0.08 sultation by us for the Department of 
Deshaies and Pellier'’). However, in Psychiatry. The total number of patients 
1949. Shields, McCue and Tucker*’ re- seen was, unfortunately, not recorded 
ported a total of 1,188 patients treated and the exact number of patients with 
by electric shock therapy. Of these demonstrable cardiovascular disease 
there were 89 who showed evidence who received electroshock therapy 
either clinically or by electrocardio- could not be obtained. However, be- 
gram ) ot cardiovascular disease. He re cause of the general pattern of the hos- 
ported 2 deaths in this series. Both pa- pital population, the number with 
tients, prior to therapy, demonstrated disease must have been considerable. 
clinical cardiac enlargement, and both The relative benignity of the electro 
had abnormal electrocardiograms. Ex- shock procedure can, therefore, be as- 
amination of the reported cases reveals certained only in retrospect. In_ the 
that from 1943 to 1955 a total of 23. vears 1954 and 1955, we have had to 
deaths due to cardiovascular causes temporarily deny this form of treat- 
occurred in all patients who received ment to only 2 patients, both of whom 
electric shock therapy. The total number showed evidence of active myocardial 
of patients, however, receiving electric disease. Both of these patients were 
shock therapy could not be determined. subsequently treated without mishap. 

At the Philadelphia General Hospital In the period from 1951 to 1955, four 
an average of 300 electroshock treat- deaths during electroshock therapy oc- 
ments are administered per month. It curred. It is interesting to discover that 
is almost routine policy now to obtain of these four, two occurred in young 
electrocardiograms on all patients prior people who had no prior evidence of 
to institution of electroshock therapy. cardiovascular disease, and even the 
If a suggestive abnormality of the elec- cause of death could not be called 
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cardiovascular with complete finality. 
One death occurred in a patient who 
had questionable electrocardiographic 
evidence of cardiovascular disease. In 


only one case could the cardiovascular 
definitely implicated with 


is proven by necropsy ), and 


system be 
certainty 

here the precipitating factor was extra- 
liac. The somewhat 


hampered by missing data which left 


study was 


uur Cases incomplete. The short case 


ummaries and comments to follow are 
presented with full awareness of their 


hortcomings 


30-year-old 
1951, 
t | ressive inability to adapt to 


Case Reports. case 1. S.G., a 


lmitted on january 6 
feelings, 


religious 


CXCEOSSIVE 


secution. A previous Course 


therapy at another 


itate the 


hospital 


patient. Physical 


significant abnor 


ued no 


cardiovascular system. The 


{ 1 re gular the blood pressure 
heart was normal in_ size 
re audible. The 


nination was unremarkablk 


remainder 
were within normal limits. 
m was, unfortunately, not 
shock therapy was begun 
Jar ry L951. On L951, 
ed 40 units of regular in- 

I prior to the 17th electroshock 

\ t im atter 


respirations ceased. The pa- 


February 26, 


necdiately the cur- 


vanot and his pulse and 


pl re became unobtainable. Despite 
epinephrine, 
sodiobenzoate_ the pa- 
dead at 9:30 a.m., 
after the respiratory diffi- 
v had be Permission for necropsy was 


trat Coramiine 
Metra md iffeine 


\ I unced 


electrocardiograph was not 


} +} 


time of the terminal episode 
| { hence 1 tracings were taken 


COMMENT. The exact mechanism of 
eath in this case is hard to determine. 
Ve are particularly hampered by the 
taken 
uring the difficulty. Presumably, this 
a case of cardiac arrest although the 


sence of electrocardiograms 


ossibility of primary respiratory fail- 
re must be considered. The occurrence 


THERAPY 


FOR CARDIOVASCULAR DISEASI 


of transitory apnea is not an uncommon 
finding in this type therapy. The per- 
sistence of respiratory embarrassment, 
however, is not the usual occurrence 
(Shields, McCue and Tucker?*). It is 
more likely, therefore, that this repre- 
sents cardiac arrest (ventricular asys- 
tole) or an arrhythmia (ventricular 
fibrillation ). 


CASE 2. N.S., a 35-year-old white male, was 
admitted on September 6, 1953, 
a manic-depressive psychosis, in 


because of 
the de- 
pre ssed phase. Physical examination revealed 
ho abnormalitic s of the cardiovascular system. 
The pulse was 80 and regular the 
70 and the 
soft, systolic apical murmut 
transmitted to the 
considered to be functional. 
a distended 


blood 
pressure was 110 heart was nor- 
mal in size. 
was heard which was not 
axilla and was 


Abdominal examination revealed 


bladder and rectal examination revealed an 
enormously enlarged prostate. The hemo- 
globin was 10.8 gm. and urinalysis revealed 


chest film 
lymph 


gravity of 1.027. A 
right hilar 
but was otherwise normal. The electrocardio- 
taken on November 3, 1953. 
waves to be diminished in 
V6 and was 
Electroshock 
therapy was first begun on September 21, 
1953. On December 1, 1953, the 21st treat- 
ment was given. Imm«e diate ly upon the appli- 


a specific 


showed calcified nodes, 


gram showed 
the somewhat 
amplitude in leads I, V5, and 
normal.” 


read as “borderline 


cation of the current, respirations stopped. 
They returned after the current 
was discontinued and artificial respiration and 
were respirations 
subsequently failed again. Epinephrine and 
electrical stimulation to the thorax was given 
without improvement and the patient was 
pronounced dead at 1:50 a.m. Permission for 


somewhat 


oxygen administered, but 


postmortem examination was not obtained. 


COMMENT. Although this appears to 
be a case of primary respiratory arrest, 
the role of the cardiovascular system, 
whether primary or secondary, is diffi- 
cult to determine. 


casE 3. J.H., a 34-year-old Negro male, 
was admitted to the hospital on January 6, 
1954, for the second time with a diagnosis of 
catatonic schizophrenia. Physical examination 
abnormalities of the 
cardiovascular system. The pulse was 88, the 
blood pressure was 140/90, the heart was 


revealed no significant 


— 
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normal in size, and no murmurs were audible 
The remainder of the physical examination 
was not remarkable. Chest roentgenogram 
and electrocardiogram were normal. Electri« 
shock therapy was begun on February 

1954 On February 16, 1954 because the 
patient was severely agitated, 300 mg. of 
sodium pentothal was given intravenously 
prior to the 7th electric shock treatment Fol- 


lowing the application of the current the 


patie nt’s re spu itions ceased. The patie nt was 
treated with epinephrine, Coramine and 
Levophed. A thoracotomy was performed and 


cardiac massage was begun. These measures 


were without success and the patient was 
pronounced dead at 10:30 a.m. Permission 


for postnorte m examination was not gr inted 


COMMENT. The dose of pentothal 
given to this patient is within the thera 
peutic range frequently used in pre 
medication for electric shock therapy: 
however, this case probably represents 
the occurrence of respiratory arrest in a 
patient whose respiratory center may 
have been depressed by pentothal. 
Furthermore, since electric shock stim 
ulates the vagal (parasympathetic 
center, peripheral vasodilation could 
have occurred causing vasomotor col- 
lapse. This then may represent com- 
bined cardiorespiratory failure. 


cAsE 4. L.T., a 36-year-old Negro female, 
was admitted to the hospital on January 19 
1954, with a diagnosis of paranoid schizo 
phrenia Physical examination revealed no 
significant abnormalities of the heart. The 
pulse was 88 and the blood pressure was 
128/70. The heart was normal in size and no 
murmurs were audible. Moderate pre-tibial 
edema of the right leg was present due to 
acute thrombophlebitis. A chest film and 


liogram were within normal limits. 


elec trocar¢ 
The patient was treated with bed rest and 
penicillin with resolution of the inflammatory 
process. Electric shock therapy was begun 
on February 25, 1954, and continued to April 
19, 1954, a total of 22 treatments being given 
during this period Twenty-four hours follow- 
ing the last treatment, the patient developed 
tenderness in the posterior aspect of the 
right leg, and the temperature rose to 102.6 

After the administration of penicillin and 
streptomycin, the temperature returned to nor- 
mal in 48 hours. On April 22, 1954, electric 
shock the rapy was resumed and nothing un- 


usual was observed liately fter the 
shock treatment. One I ubsequent to the 
treatment, the patient enly collapsed Phe 
blood pressure ind pi Ise be« unobtain 
able. A thoracotomy w performed and car 
diac massage institutes was unsuccessful 
in restoring the heart beat and the patient 
Was pronounced dead 1:50 aa one and 
one-half hours after the 23rd. electri shock 
treatment Necropsy mstrated massive 
pulmonary emboli in | the ht | t} 
left pulmonary irteries and acute dilatation of 


thi right sic ot th 


COMMENT. This patient bad a pa 
tially resolved thrombophlebitis in the 
right lower extremity. She at no time 
received anticoagulants and the etiol 
ogy of the phlebitis was not determined. 
The process was prob ibly activated. by 
the repeated electric shock treatment, 
particularly by the one on April 19 
1954, at which time the tenderness and 
temperature were characteristic of an 
acute exacerbation. The trauma in 
volved in the last shock treatment. re 
sulted in a gradual loosening of the 
clot with a resultant final embolization 
and death 

Discussion. The causes of death in 
patients with cardiovascular disease re 
ceiving electric shock the rapy are acute 
myocardial failure, myocardial infar¢ 
tion, pulmonary edema and certain car 
diac arrhythmias (particularly cardiac 
arrest and ventricular fibrillation ). Ex- 
amination of Table 1 reveals that the 
greater number of deaths were not due 
to arrhythmias but to actual failure 
of the myocardium. An understanding 
of the pathologic physiology occurring 
during the administration of electric 
shock is of utmost importance if one is 
successfully to treat or prevent these 
untoward reactions 

Passage of an electric current causes 
an intense stimulation of all autonomic 
centers within the path of the current 
( Urquhart*"). The processes induced 
may be divided into two categories. 

(A) Nev ROGENIC EFFECTS. Either thy 
cardio-depressor O! the cardio accele1 


| 
( 


frequency. Excessive stimulation of the an average of 63 mm. (Altschule, 
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vr centers, or both, may be affected. creased peripheral resistance due_ to 
enerally, disturbances of the cardio- arteriolar constriction and muscular 
pressor system occur with greater contraction. The venous pressure rises 


il center occurs with subsequent Sulzbach and Tillotson? ). After the con- 


op in blood pressure and occurrence — vulsion the venous pressure falls rap- 
certain arrhythmias. These may con- idly in about 60 to 70 seconds but not 
ting pacemaker, sinus completely to normal. Contributing to 
\BLE 1 CARDIOVASCULAR DEATHS IN SHOCK THERAPY (1943 to 1955 

Loe Sex Remarks Vecropsy 

{ 5 male acute myocardial failure ves 

ie male ventricular fibrillation ves 

57 male coronary occlusion Ves 

| 17 male probably cardia no 

M44 61 acute myocardial failure ves 

70 mrale acute myocardial failure ves 

myocardial failure yes 

44 50 femal no cause of death no 


pre sumably ( ardias 


19 nal myocardial failure ves 
male pulmonary edema ves 
y44 not stated pulmonary embolism from not stated 
phlebitis 
14 ) rvaale acute myocardial failure yes 
acute glomerulonephritis 
62 icute myocardial failure yes 
14 70 presumably cardiac no 
M45 53 marke multiple cerebral fat emboli yes 
+ male cardiac arrest yes 
4 mak acute myocardial failure ves 
i) two deaths re porte d: age and sex 


not given; deaths due to acute 
mvocardial failure 


() male respiratory arrest; no 
cardiac arrest 
55 male respiratory arrest; no 
cardiac arrest 
54 4 male respiratory arrest no 


cardiac arrest 
54 6 femal bilateral pulmonary yes 
embolism from phlebitis 


rhythmia, bradycardia, cardiac arrest, the rise in venous pressure is the cir- 
xysmal atrial tachycardia, occa- . culating epinephrine and elevated CO, 
nal atrial and ventricular premature concentration in the blood. Arterial 
ntractions, ventricular tachycardia pressure also rises, but begins to de- 
ventricular fibrillation cline while convulsions and respiratory 


8B) MECHANICAL EFFECTS. These are arrest continue. After the convulsion 
bably more important. During the ends, a secondary increase occurs within 
ive of the current the cardiac out- two minutes after the shock (Brown 

it is increased and there occurs in- Huston and Hines’). Intrathoracic 
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pressure is increased representing, in 
effect, the Valsalva phenomenon. With 
the taking of the first breath, the heart 
becomes overfilled because of the sud- 
den release of intrathoracic pressure. 
The strain on the heart may be even 
greater if, as is so often the case, the 
peripheral vaso-constriction — persists 
after electrical stimulation ceases. Elec- 
trocardiograms taken immediately fol- 
lowing electroconvulsive therapy reveal 
an increase in size of the P wave, except 
when aberrant atrial or nodal beats 
appeared, The increase in the P wave 
in the postconvulsive period was as 
cribed to the atrial dilatation caused 
by the increased venous pressure and 
increased venous return to the heart 

Altschule, Sulzbach, and Tillotson 

It follows then that measures should 
be taken to diminish the sensitivity of 
the vagal center, to attempt to eliminate 
irritable foci in the myocardium and to 
nm some way the mechanical 


reduce 
strain placed on the myocardium. We 
have, therefore, advised the prophylac 
tic use of muscle relaxants to modify 
the convulsion. It has been shown 
(Holt'®) that an improvement in the 
rise of arterial and venous blood pres- 
sures follow the use of succinylcholine. 
The curare derivatives have also been 
used with some success. The use of 
(Bellet, Kershbaum and 
Furst*, and Impastato and Almansi'*) 
and quinidine | Holmberg et al.'*) has 


atropine 


also been recommended. Recently an- 
other drug, molar sodium lactate, has 
been used effectively in the treatment 
of cardiac arrest (Bellet, Wasserman 


and Brody®*). We have had no exper- 
ience using this material in patients 
undergoing electric shock therapy. 

Summary and Conclusions. | \ 
survey of the literature reveals that 
the over-all incidence of death in elec- 
tric shock therapy varies from 0.05 to 
0.08%. The incidence of death in pa 
tients with and without cardiovascular 
disease receiving electric shock therapy 
shows no significant difference. Review 
of the 4 deaths occurring during elec 
tric shock therapy at Philadelphia Gen- 
eral Hospital revealed that 3 patients 
out of the 4 had no evidence of cardio- 
vascular disease. One patient had 
thrombophlebitis which apparently was 
inadequately treated and this led to her 
subsequent demise 

2) Patients with cardiovascular dis 
ease may generally recelve electric 
shock therapy when definitely indi- 
cated with little more risk than patients 
showing no evidence of cardiovascular 
disease. Hypertensive or arteriosclerotic 
cardiovascular disease are not contra- 
indications to therapy providing, of 
course, no acute process exists (myo- 
cardial infarction, thrombophlebitis ) ° 
3) The main cause of death appar- 
ently is mechanical failure of the heart. 
Arrhythmias appear to play a second- 
ary role. Prophylaxis should include 
muscle relaxants antiarrhythmic 
drugs to modify the convulsions. 

1) The pathologic physiology of the 
cardiovascular system during electric 
shock therapy is briefly discussed and 
some Clinical correlations are made. 


*We have recently treated, under electrocardiographic control, a 51-year-old white female 


with involutional depression who had previously undergone cardiac massage She received 


a full course of therapy without any untoward reactions 
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SUMMARIO IN INTERLINGUA 
Le Uso de Therapia a Choc Electric in Patientes con Morbo Cardiovascular 


|. Un revista del litteratura revela que le incidentia de morte in therapia a 
choc electric in general varia inter 0.05 e 0.08%. Le incidentia de morte in 
patientes recipiente therapia a choc electric non differe significativemente inter 
le casos con morbo cardiovascular e le casos sin illo. Un revista del 4 mortes 
que ha occurrite durante therapias a choc electric al Hospital General Philadelphia 
revela que 3 ex le 4 patientes habeva nulle manifestationes de morbo cardio- 
vascular. Un del patientes habeva thrombophlebitis. Iste condition habeva 
ipparentemente recipite un tractamento inadequate, e isto resultava subse- 
quentemente in le morte del patiente. 

2. In general patientes con morbo cardiovascular pote reciper therapia a choc 
electric, quando isto es definitemente indicate, con pauco plus risco que patientes 
sin manifestationes de morbo cardiovascular. Morbo cardiovascular hypertensive 
0 arteriosclerotic non es contra-indicationes a un therapia a choc electric, pro- 
vidite, il va sin dicer, il non existe un processo acute (infarcimento myocardial, 
thrombophlebitis 

3. Le principal causa de morte es apparentemente un disfallimento mechanic 
lel corde. Il pare que arrhythmias ha un rolo secundari. Le prophylaxe deberea 
includer agentes musculo-relaxante e drogas antiarrhythmic pro modificar le 
convulsiones 

1. Le physiologia pathologic del systema cardiovascular durante therapia a 
choc electric es discutite brevemente. Serte correlationes clinic es establite. 
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THE relationship between pulmonary 
ventilation and oxvgen consumption 
has long been considered an index of 
“efiiciency’ of pulmonary function 
Anthony Herbst!®, Kaltreider and 
McCann Knipping and Moncrieft'* 
and McMichael'*). Earlier promise of 
applying this relationship to a_ test 


capable 


f separating normal individ- 
uals from those with cardiopulmonary 
disease has, however, not been fulfilled 
because of the wide overlapping of 
normal and abnormal values. In recent 
years the interest in the pulmonary 
ventilation-oxygen consumption rela- 
tionship has been revived by ob- 
serving the change in this relation- 
ship brought on by a standard ex- 
ercise test. It was demonstrated that 
in normal individuals oxygen consump- 
tion increases more with exercise than 
pulmonary ventilation (Cournand and 
Richards 
being due to adequate increase in the 
pe fusion of pulmonary capillaries, that 
is, an adequate increase of the cardiac 


This was interpreted as 


output with exercise. In certain patho- 
logical states an abnormal response to 
exercise is observed in that pulmonary 
ventilation and oxygen consumption 
increase in the same proportion, or the 
ventilation increases more than the 
oxygen consumption. A_ practical ap- 
plic: ition of this observation was sug- 
gested by Bing, Vandam and Gray’, 
who found an abnormal response to ex- 
ercise in patients with congenital heart 
disease having a limitation of flow 
through the lungs (pulmonary steno- 
sis), and a normal response to exercise 

1 patients without obstruction to the 
blood flow*. An abnormal 
patients 
with mitral stenosis et al.®) 


response was also observed i 


The relationship between this ab- 
normal ventilatory re sponse to exe rcise 
and circulatory dynamics has not been 
directly investigated, but was deduced 
from its occurrence in certain clinical 
conditions. If confirmed, such a rela- 
tionship could be of immense practical 


value, for a simple study of pulmonary 
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ventilation and of oxygen consumption 
could provide information concerning 


circulatory dynamics which can only 


be obtained by the cumbersome method 
of cardiac 


ithon Was 


catheterizatic® This investi 


undertake 


the vem 


the purpose 


of correlating tory response 


to ¢ vith circulatory dynamics 


LCTCIS( 
in patients w ith mitral stenosis in whom 
the clinical disability may be associated 


vith an inability of the cardiac output 


to rise with exercise, and 


adequately 
for whom the understanding of circula 
tory dynamics is of particula value in 
whether o1 


decidin not surgical treat 


ment should be recommended. 
Material. ‘Th: 


lerminology 
used 


Methods and 


I ity oncerning 


ally 


terms 
rhe \ ind appli 
ble | t tests Was in part remedied by 
mendation Pappenheimer 


f S ncepts however 


| 
t ed in the report and are still 


ion. In 


between oxygen 


ind terms 
f the earlier writings 
consumption 
ntilation was ypresse most 
ntilatory equivalent for oxy 
Ant \ obtained by dividing pul 


t in iiters per minute by 


tion in milliliters per minute 
t eq ent expressed the number ot 
1 1 | ull issociated with the 


I The 


the oxvgen equivalent 1S 


con 
OA\VeCn normal 


CIpro il 
by Herbst!® as 


relationship was 
“coefficient of 

consumption 
d by 1 mary ventilation showing 
ygen in milliliters absorbed 
The average 


5 ml./L. This 


f expressing the relationship 


n ea it f inspired ain 


indi, iduals IS 


lominantly in more recent 

ritin with the term simplified to “oxvgen 

it Ol oxygen extraction rate 
out that this 


sses a relationship of two vol 


h as 


na volume in relation to time, 
correct than “rate 


more 


Ve have tl idopted the term “oxygen re- 


il the most convenient way ot 


pressing the relationship between total ven- 
ition and oxygen consumption. The oxvgen 
oval ratio is equal to ten times the “per- 
extraction,” a term 


ntage oxygen used by 
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some authors 


Donald, Bishop and Wade? ). 
Ihe methods used in this study included the 


standard technique for cardiac catheterization. 


The studies were performed in the morning 


on fasting patients, with either no sedation or 


Speci il care and ample time 
patient with 


t mild S¢ dative 


were allowed to acquaint th 
the procedure in order to allay apprehension. 
catheter 
through 


d unde I fluoroscopic 


Phe cardia introduced undet 


local 
cubital 
control 


Was 


anesthesia a prominent ante- 


veln ind 
into the 
irtery and then 


to a wedge’ 


right heart and pulmonary 
passed whenevet possible, 
time in 
type 
catheter was then with- 


position for a short 
obtain 
tracing. The 
drawn to the 
balance of the 
ceived by a Statham transducer 
and recorded by a Sanborn Poly Viso oscillo- 


order to pulmonary venous 
pressure 
main pulmonary artery for the 
levels were re- 


study. Pressure 


strain 


gauge 


graph The “zero” reference point was the 
level ot the patient's 
that of the Huoroscopic table. 


recorded by electrical 


midpoint between the 
sternum and 


in 
mtegration 


pre ssures were 

The cardia output was determined by ap- 
plication of the 
blood sample 


irtery and the 


Fick prin iple . Simultaneous 


were withdrawn from sys- 


pulmonary artery. Oxygen 
consumption was determined by the analysis 


of the expire d air collected in a Tissot spirom- 
ete! during i three-minute breathing period. 
Oxygen content of blood sample S was analy zed 
in the Van Slyke apparatus. The analysis of 
expired air was done by the Scholander tech- 
performed by the patients 


ule VeTcIse Was 


in the recumbent position as follows: The 
patients’ feet were strapped to pedals at- 
tached to a fixed resistance to both flexion 


unount of work was ad- 
| of moving the pedals 
back and forth, determined by a metronome. 
For the of this study mild, 
speed CXCTCISE Was S¢ lected, SO that patients 

could tolerate 
a 7- to 10-minute period without major dis- 
comfort. Such 


of 22 motions of each 


and extension Phe 


justed by the spe 


purpose slow- 


with advanced mitral stenosis 


slow speed exercise, at a rate 


foot per minute, has 


been demonstrated to increase the oxvgen 


a level 
less than twice the resting value. 


consumption of normal subjects to 
of slightly 
The exercis 6-minute 
during a part of which the 
patient was breathing through the air-collect- 
The actual collection of the expired 
air was done throughout the last 3 minutes of 
the 7- to 10-minute exercise period with the 
through 
the air-collecting period. Total ventilation at 
rest and during exercise was calculated from 


period included 4- to 
adaptation time, 


ing valve. 


blood samples withdrawn halfway 
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the volume of the expired air collected in the — jects, in patients with mild mitral sten- 
pirometer and rected to sti lard . : 4 
ndard temper osis and in those with severe mitral 
iture pres re ind ary state 

Phe material tor this study consisted ot 34 stenosis IS presented in rable 2. This 
bservations performed on a series of 31 pa table demonstrates the fact that the 
wit he ll aS ) 
” theumatic heart disease, whi resting value of the oxygen removal 
Ite! linical electrocardiographic and ° 
a pactantosae ratio is slightly lower in patients with 
roentgenographi evaluation were thought to 
tenosis of the mitral valve as the pre- all types of mitral stenosis than in those 
int lesion. The degree of clinical dis with no cardiac disease. However, 
il ilit, W ey lu Os 
iluated for the purpose of  gyercise brings about a_ differential 
placin the patients into classes I to IV by 


e usual criteria recommended by the New 
York Heart Association. In view of the rela 


tively all series, however, it was decided 
t mmbine lasses I and I] 23 cases and 
nd I\ ll cases), in order to 

trast ilder cases with more severe ones 


change in this ratio between milder 
and more severe cases. In_ patients 
with mild mitral stenosis the oxvy- 
gen removal ratio increases with exer- 


cise to a degree slightly less than in the 


PTABLE 2. MEAN VALUES OF MEASUREMENTS OF PULMONARY VENTILATION AND 
OXYGEN CONSUMPTION IN| NONCARDIAC PATIENTS, IN) PATIENTS WITH MILD 
MITRAL STENOSIS (GROUPS T AND Il) AND IN SEVERE MITRAL STENOSIS (GROUPS 


Ill AND I\ 
Vorma 
Oxvye ‘ itio 
Rest 4oml. 
Rat 
Oxvye 
Res 132 ml. min. m 
218 
Rest L. min. 
vithout l ! the material into too small 
vdditi the main series, a small SCTICS 
f ntrol hjects, namely 18 hospital pa- 
nts of parable ages with no demon 
trable idl Or pulmonary disease 
t | r tl purpose of establishing normal 
es tor the increase in oxygen consumption 
| total ventilation with the type of exercise 
ised for this study. These patients were, how 
er, not subjected to cardiac catheterization 


Results. The essential data obtained 
from cardiac catheterization studies on 
the series of patients with mitral sten- 
sis are pre sented in Table 1. 

\ summary of the pertinent mean 
values of pulmonary function measure- 
ments in the noncardiac control sub- 


Mitral Stenosis 


Ps land Grrou ps Tlland IV 
ml. L 36.8 ml. L 
6 36.2 
14.4% 2¢ 
1388 ml. min. n 139 ml. min. m 
242 228 
$3.80 L. min. m 3.89 L. min. m 
6.12 6.40 


control group, but this difference is not 
significant. In patients w ith severe 
mitral stenosis a reversal of the pattern 
in the response to exercise is noted in 
that there is a slight fall instead of a 
moderate rise in the oxygen removal 
ratio. 

Table 3 presents a comparison of the 
average hemodynamic findings in the 
milder and more severe groups of mitral 
stenosis patients. It is seen that the 
discrepancy between the two groups 
found in the response of the oxygen 
removal ratio to exercise is not present 
in the response of the cardiac output. 
The resting cardiac index is at the lower 


| 
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limit of normal in the milder group and 
is slightly below the normal zone in 
the severe group However, both groups 
show an increase of the cardiac output 
with exercise, with a relatively small 
difference between them. The average 
values of the pulmonary arterial mean 
pressure, the pulmonary “wedge” pres 


tients with mitral stenosis. In order to 
overcome the disadvantage of an arbi- 
trary classification of cases an attempt 
has been made to show this relation- 
ship in more detail by a graphic pres- 
entation of the entire material in Figs. 
| to 3. In Fig. 1 the percentage change 
in oxygen removal ratio with exercise 


PABLE 3.—MEAN VALUES OF THE VARIOUS CIRCULATORY MEASUREMENTS IN PA 


TIENTS WITH MILD MITRAL STENOSIS 


MITRAL STENOSIS (GROUPS IIL AND I\ 


( ird | i 
Res 
Pulm 
Puln g 
\lotal p 
P 
Pe tw 


PABLE 4.—SUMMARY OF PREOPERATIVI 


AND POSTOPI 


GROUPS LAND Il) AND WITH SEVERE 
Vitral St Mitral Stenosis 
Grou l I] G ps III and II 

2 50 L. min. m 2 14 L. min. m 
> 45 90 
27 mm. Hg 17 mm. Hg 
IS mm. He 27 mm. Hg 
324 dvnes SeCCS 1035 dynes secs 
cm 
14+ 4 2 
4 28 


rIVE MEASUREMENTS IN 


RA 
PATIENTS WITH MITRAL STENOSIS WHO UNDERWENT MITRAL VALVOTOMY* 


( 

\ { G O.RR 
G.B 8 

Pr 1] 

Pos I] 
G.W \l 

Pre I] ( 

Post 
N 

Pre II] 

Pos II] 

{ ) wer line 
ardia L. min. n | 
ur | n im. Hg: n puin 

1} ved pressur n Hy 


sure and the total pulmonary resistance 
show an expected difference in sever 
ity which merely attests the accuracy 
of the clinical classification of the pa- 
tients. 

The relationship between the circula- 
tory response and the ventilatory re- 
sponse to exercise has been presented 
by a comparison of two groups of pa- 


PLA 

Re R 
2 27 29 
2 OG ou 
34 +7 

57 75 
2 op 2 SS 68 
postoperatin Headings of successive 


gen removal ratio; 


d irin exercise L min mean pulmonary 


artery pressure during exercise In mm Hg; 


is plotted against the resting mean 
pulmonary “wedge” pressure, which 
constitutes a rough index of the severity 
of mitral valve obstruction. A definite 
relationship is demonstrated in that a 
more normal ventilatory response to 
exercise (to the right of the “0” point ) 
is shown to be present in patients with 


the least elevation of the pulmonary 
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wedge” pressure, thus with the mildest 
mitral obstruction, and vice versa. 
Figure 2 shows the change in oxygen 
removal ratio plotted against the mean 
resting pulmonary artery pressure. A 
relationship between these two factors 
similar to that of Fig. 1 is seen in Fig. 
> as well, although somewhat less strik 
ingly, because of a fan-like widening 
of the left side of 


understandable because of the varving 


the scatter. This is 


degree of pulmonary hypertension de 


veloping in the course of mitral stenosis. 
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benefit which also is shown 


by the striking improvement in circula- 


clinical 


tory dynamics. This patient’s oxygen 
removal ratio changed from abnormal 
to a more normal value although exer- 
cise led to an increase in the cardiac 
output before as well as after the opera- 
tion. Patient G.W., whose postoperative 
data are incomplete, showed a moder- 
ate clinical improvement and presented 
an improved exercise performance with 
regard to both the oxygen removal ratio 
and the cardiac output. Patient N.C. 


MITRAL STENOSIS 
| 
e 
+ 
+ 
| 
| 
L 
CHANGE - OXY GE? REMOVAL RATIO 
I tl nship between the mean pul mona;ry wed pressure and the change in 
the oxvgen removal ratio produced by exercise 
Figure 3 presents the most crucial was unimproved following the opera- 
point of the study, namely the lack of tion when the circulatory dynamics 


relationship between the change in the 
xygen removal ratio and the change 
in cardiac output induced by exercise. 


learly that no correlation be- 


It is seen ¢ 

tween these two factors can be demon 

strated 
Table } 


yperative findings in 


and 
patients who 


presents pre- post- 


have undergone mitral valvotomy. 
Operation in patient G.B., with the most 
ot 


f the three produced an immediate 


evere degree mitral valve disease 


were somewhat worse than before t. 
operation. His oxygen removal ratio did 
not reveal a significant change between 
the two studies. 
Discussion. The results of this study 
the 


During 


demonstrated following relation- 


ships: l exercise the oxygen 


removal ratio increased in an almost 


normal manner in milder cases. of 
mitral stenosis, but failed to increase 
in severe mitral stenosis. 2) This ab- 


normal response of the oxygen removal 


| 


pulmonary 


between the 


PRESSL 


ARTER 


ARY 


the severity of the mitral valve obstruc- 


No relationship could be demonstrated 


ratio to exercise could be correlated to sponse to exercise of 
tion as gauged by the elevation of the quate or inadequat 


elevated pulmonary artery pressure. 3 other hand. 
| 
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the 
moval ratio on one hand, and the ade- 


1957 


oxygen re- 


increase in the 
‘wedge pressure and the cardiac output with exercise on the 


The relationship between the ventila- 


normal O! abnormal re tory response to exercise and the change 


MITRA ENOSIS 
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% CHA F XYGE REMO | RATIO 
nship betwe tl | lm t t and the change 
in p \ il ratio pr ed by 
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MITRAL STENOSIS 
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% CHANGE-OXYGEN REMOVAL RATIO 
relationship between the change in the cardia output ind the change in the 


oxygen removal ratio produced by exercise 


| 
SI 

tl 

1) 

il 

1) 

] 

( 

il 

tl 

1] 

e¢ 

| 

\ 

ne 

Ve 

re 

] 

st 

= 

rig n 


Ebnother et al 


in cardiac output during exercise is of 


considerable theoretical and practical 
Nlany 


the relations| hip between oxygen con- 


Import ince authors discussing 


sumption ind ventilation 


pulmoni iry 
during exercise have 


accepted the 
postulate that the increase in the OXV- 
gen removal ratio during exercise indi 


cates better “efficiency” of respiration 


ind that this is due to an increase in 


the cardia output whereby more blood 


perfusing pulmonary capillaries can 
take up more oxygen from the alveolar 
The practical application of this 
postulate has been approached 
DV some nvestigators with caution 
Comroe* ind Cournand and Rich 
urd but has been accepted with 


considerable enthusiasm by others who 


have suggested it to be an important 
differential point in diagnosis of various 


conditions ( Bing. Vandam and Grav’. 


Denolin et al.°, Govaerts, Lequime and 
Denolin and Denolin 


ind have even implied that such ven 


und | equim 
tilatory studies may provide sufficient 
insight into circulatory dynamics to 


equal in value cardiac catherization 
Motley . Such practical applica- 
bility of ventilatory studies could be 
justified only if a_ strict relationship 
existed between the change in oxygen 
ratio and the change in cardiac output 
with exercise. Such a relationship can 
not be demonstrated for patients with 
mitral stenosis. Furthermore, inasmuch 
is mitral stenosis produces a wide 
variety of alteration in circulatory dy 
namics, one is tempted to extend these 
results from a single pathological con- 
lition to the principle and to 
state that the of judging the 


perfusion of the pulmonary capillaries 


entire 
theory 


from the relationship between the pul- 
monary ventilation and oxygen con- 
sumption is untenable. 

The matter as to whether the slight 
nerease in the oxygen removal ratio 


vith exercise which occurs in normal 
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individuals and in patients with asymp- 
tomatic mitral stenosis reflects a truly 
more “efficient” extraction of oxygen by 
the lungs during exercise is open to 
question and is being currently investi- 
gated in this laboratory. It is believed 
that since the oxvgen removal ratio 
is based on total pulmon: iry ventilation 
it need not reflect the real extraction 
of oxygen in the alveolar air, for any 
change in this ratio may simply be due 
to an altered rel: itionship between the 
alveolar and total pulmonary ventila- 
tions. 

While the abnormal response in the 
oxygen removal ratio to exercise is not 
related to abnormalities of the pulmo- 
nary blood flow, a positive correlation 
has been demonstrated between this 
ventilatory response to exercise and 
the severity of mitral stenosis. This 
clearly indicates that the cause of the 
abnormal ventilatory re sponse lies else- 
where than in changes in pulmonary 
blood How. Two other alterations in 
the lungs and pulmonary circulation 
occur in mitral stenosis and could con- 
ceivably represent the factor respon- 
sible for the altered ve ntilatory dynam- 
ics on exercise: the pulmonary vascular 
changes and the pulmonary elasticity. 
Pulmonary disease with in- 
creased pulmon: iry vascular resistance 
does not appear the likely factor to 
affect ventilation. In mitral 
such changes are often present, but may 
be absent even in severe mitral obstruc- 
tion with serious cardiac symptoms. In 
the patients with 
severe mitral stenosis had an abnormal 
ventilatory response, but no significant 
elevation of pulmoni ivy vascular resis- 
tance and their pulmon: iry hyperten- 
sion could be accounted for by the 
mitral valve resistance alone. 

The second factor, changes in pulmo- 
nary elasticity or “compliance, ” offers 
a more reasonable explanation for the 
alteration of the ventilatory response to 


Vasc uli ir 


stenosis 


our series some of 
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exercise. Recently, reduced pulmonary 
compliance has been linked with the 
cause of exertional dyspnea and it ap- 
pears logical to suppose that exertional 
dyspnea and the abnormal ventilatory 
response evidenced by fall in the oxy 
gen removal ratio are related. Thus, it 
appears that the dyspneic patient with 
mitral stenosis hyperventilates during 
exercise, thereby reducing the oxygen 
removal ratio, while the nondyspneic 
patient is capable of working more 
“efficiently and of increasing the ox, 
gen removal with exercise. 

Summary and Conclusions. Cardio 
pulmonary studies were performed in 
a series of patients whose cardiac dis 
ease consisted entirely or predominantly 
of mitral stenosis. The relationship be 
tween the total pulmonary ventilation 
and the oxvgen consumption was ob 
served at rest and during exercise and 
expressed in terms of “oxygen removal 
ratio. Changes were correlated with 
simultaneously obtained circulatory 
measurements consisting of determina 
tion of the cardiac output, pulmonary 
arterial pressure and pulmonary 
“wedge pressure. 

It was demonstrated that patients 
with milder degrees of mitral stenosis 
show a normal ventilatory response to 
exercise by increasing the oxygen re- 
moval ratio with exercise to a degree 
only slightly less than do normal indi 
viduals. Those with severe mitral sten- 


osis show an abnormal response in that 
the oxvgen removal ratio remains un 
altered or falls with exercise 

This abnormal response In the 
ventilation-oxygen consumption — rela 
tionship could be correlated with the 
degree of dynamic alterations due to 
mitral stenosis as expressed by ele 
vated pulmonary terial and pulmo 
nary “wedge” pressures. However, no 
relationship could be found between 
the abnormal ventilatory respons« and 
the changes in cardiac output induced 
by exercise 

The suggestion that the changes in 
the oxvgen removal ratio reflect an 
adequate, or an inadequate, increase in 
cardiac output during exercise is thus 
not confirmed. It is believed that the 
altered ventilatory pattern is 


directly related to hemodvnamiecs it 


patients with cardiac disease but rather 
is the effect of an aiteration of breath- 
ing mechanism which also causes 
dyspnea and which is thought to be 
due to change in pulmonary com 
pliance 

It is concluded that the change in 
total pulmonary ventilation in relation 
to oxygen consumption induced by 
exercise does not prov ide a spe ific test 
for various types of « irdiac disorders. 
An abnormality in this ratio merely 
reflects an altered pattern of breathing 
which occurs frequently in patients 
with exertional dyspnea 
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SUMMARIO IN INTERLINGUA 


Le Responsa Ventilatori a Exercitio in Patientes con Stenosis Mitral e Su 
Relation al Dynamica Circulatori 


Esse executate studios cardiopulmonar in un serie de patientes con morbo 
india nsistente integremente o predominantemente de stenosis mitral. Le 
elation inter le total ventilation pulmonar e le consumption de oxygeno esseva 
bservate in stato de re poso e durante exercitio e exprimite per le “proportion 
le ablation de oxygeno” (i.e. le consumption de oxygeno dividite per le ventilation 
ulmonal Le alterationes assi observate esseva correlationate con mesurationes 
rculatori de obtention simultanee.  Istos consisteva de determinationes del 

idiment irdiac, del pression arterial pulmonar, e del pression “a cuneo” 

Esseva demonstrate que patientes con comparativemente leve grados de 
tenos mitral monstra un normal responsa ventilatori a exercitios. Illes 
hinitest itugmento del “proportion del ablation de oxygeno™ sub le effecto 

cit imontante a valores que es solmente levemente inferior al valores 

espondente observate in individuos normal. Patientes con sever stenosis 

nitral monstra un responsa anormal. In illes le proportion del ablation de oxygeno 
remane stabile o decresce sub le effecto de exercitios. 

Iste responsa anormal in le relation inter ventilation pulmonar e consumption 
le oxygeno esseva correlationabile con le grado del alterationes dynamic causate 

le ste s mitral e manifeste in elevate valores del pression arterial pulmonar 
del pre n “a cuneo” pulmonar. Del altere latere, nulle correlation esseva 
monstrate inter le anormal responsa ventilatori e le alterationes del rendimento 
rdiac inducite per exercitios. 

Per consequente, le datos non corrobora le these que le alterationes del pro- 

oOrtion cae 


‘ygeno abferite reflecte un adequate o inadequate augmento del 
endimento cardiac durante exercitios. Nos opina que alterationes del stato 
entilator m es directemente relationate al hemodynamica de patientes con 
bo cardiac sed resulta plus tosto de alterationes in le mechanismo respiratori 
quales etiam effectua dy spnea e pote esser considerate como resultante de 
lterationes in le capacitate conformatori del pulmone. 

Nos conclude que le alteration in le relation inter le total ventilation pulmonar 
le consumption de oxygeno que es inducite per exercitio non provide un 
ssayo specific pro varie typos de disordine cardiac. Un anormalitate in iste 
lation reflecte solmente un alterate condition del mechanismo respiratori, e 
iles occurre frequentemente in patientes con dyspnea post effortio. 
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ASSOCIATION OF HISTOPLASMOSIS AND LYMPHOMA 
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INVOLVEMENT of reticuloendo 
thelial system by more than one dis 
ease process is well recognized. Fifty 


per cent ot lepromatous lepers die of 
Arnold! ‘ The frequency 


ot tuberculosis and Hodgkin's disease 


tuberculosis 


in the same person is also well known 


Zimmerman=**" in a study of 74 cases 


of cryptococcosis, found that approxi 
mately one-third represented crypto 


coccus infection complicating pre 
existing malignant lymphomas or leu 
kemia. Other fungus diseases have been 
associated with malignant involvement 
of the reticulum. Lewis, Hopper and 
scott” reported 3 cases of generalized 
Trichophyton rubrum in patients with 


All of 


diseases involve the reticuloendothelial 


system lymphoblastoma these 
system 

It is the purpose of this report to 
emphasize the association of histoplas- 
mosis and malignant lymphoma by re 
viewing the literature and by present 
ing two additional cases. 


Case Reports. case 1. B.C., a 60-year-old 


white female was seen in Wavne County 
General Hospit il for the first time in Mav 
1952 history was obtained of! chroni 


weakness with a 
weight loss of 20 pounds in the one and om 
half this 


matitis began spontaneously as 


dermatitis for 10 years and 


prior to admission. The der 


I 
an erythema 


tous, patchy rash on the abdomen. This grad 


ually extended to involve the entire body 
Pruritus was apparently mild until January 
1951, when she received penicillin for pneu- 


monia, at which time the pruritus became 
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wabl 
bular. left) supra 
uinal nodes. The 
shape nd there 

t thy mighout the right 
ted 1 there 

wed « physema 

1 fic fibrosis and a 
white blood cell 

te cells per c. mm 
Biopsies of the skin 


ind inguinal lymph nodes showed nonspecific 
inflammation of — the ode and “mycosis 
fungoides” of the sk Therapy included 
local measures to the kin, digitalis, low so 
dium diet and vitamins. Little relief was ob 
tained and she was « harged afte1 weeks 
[two months later she was admitted to an 
other hospital where diagnoses of bronchial 
asthma and itople dermatitis were made. The 
white blood cell count on three occasions 
was 20,000 to 24,000 per c. mm. with 60% 


| 


lymphocytes. Following discharge from this 
hospi il the skin condition became worse 
ind itching and scaling progressed 

She was readmitted to Detroit Receiving 
September 12, 1951. The white 
varied trom 21,000 to 36,000 
per nim. with 60 to 70% lymphocytes Phere 


lood cel ount 


‘ eloid hype rplasia on bone mar 
ws nination. She was treated with 
elamine 


ortisom ! ardiac regimen as well as 


corti otrophin 


il There was definite improve 


Nelson et al.: ASSOCIATION 


OF HISTOPLASMOSIS AND LYMPHOMA 57 


ment permitting discharge after 46 days. A 
thrombophlebitis necessitated readmission on 
December 15, 1951. At this time a_ chest 
roentgenogram showed scattered, ill-defined 
pulmonary densities thought to represent leu- 
kemic infiltrations. The white blood cell count 
varied trom 18.000 to 96.000 per c. mm. with 
60 to S8O% lymphocytes Ten to 40% of these 
were described as “atypical.” Therapy con- 
sisted of antibiotics, local measures, and cor- 
tisone. She responded well to this and wa 


Lon January 18, 1952. Two months 


Ciist harg G 


Fig. J Case 1. Confluent bronchopneumonia ( 


80). Hematoxylin and eosin stain. 


Intracellular H. capsulatum of lung (x 1460). Giemsa stain. 


Fi 
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atter discharge admission to another hos 
pital was required for bronchopneumonia \ 
similar episod followed after discharge from 
that hospital and the patient's final admission 
was to Wayne County General Hospital on 
May 19, 1952 

On admission to this hospital the patient 
was delusional and dyspneic. There was atrial 
fibrillation and hepatosplenomegaly. Cardia: 
enlargement, possibl leukemic infiltrations 
in the left lung and fluid in both pleural 
spaces were present on chest roentgenogram 
Skin biopsy showed leukemia cutis. Only 
slight erythroblastic hyperplasia was noted 
on bone marrow examination. She was treated 
1 mustard and TEM with a re 


with nitroge 


Fig. 3.—Case 1. 


markable improvement; the chest roentgeno 
gram showed smaller hilar structures. with 
clearing of the infiltrations. While in th 
hospital what appeared to be two episodes 
of minor cerebrovascular thromboses occurred 
and also three bouts of bronchopneumonia 
The response to penicillin ind oxvgen was 
good. However, about a month after the last 
episode, she again became weak anc 
pired in her sleep on February 5, 1953. The 
clinical impressions were chronic lympho- 
cytic leukemia with leukemia cutis and pos 
sibly a cerebrovascular accident. 

At necropsy there was an extensive con- 


fluent bronchopneumonia (Fig. 1 The 
causstive organism was identified as Hist 
plasma capsulatum (Fig. 2). These organ- 


isms, of characteristic morphology with the 
periodic acid-Schiff stain, were also found 


In mediastinal lympl Ii les spleen, liver and 


bone marrow. Fungu ltures unfortunately 
were not obtained = since histoplasmosis had 
not been suspected Ly iphocytic lymphoma 
was found in some of the lymph nodes and 


there were leukemic infiltrations in the spleen 


liver, bone marrow and skin (Fi } 


COMMENT. This patient had a chronic 
dermatitis for 1] years and repeated 
bouts of pneumonitis. The clinical 
diagnosis of chroni lvmphatic leuke 
mia was confirmed at necropsy. In ad 


dition, disseminated histoplasmosis Was 


found. 


nad ¢ Stal 
CASE 2. P.1T if r-old white nurse 
was first t \ ( ntyv CT 
Hospital in Marcel 1952. At that time she 
complained of sw I of the neck and 
elandular enlara ent n the t for 
thout mont! The onset of ipton 
were first noted followi i. cold. The swell 
ing on the right. sick f the neck ippeares 
thout weeks itter thie old ind th swellin 
on the left side of the neck was noted the 
following day. A small swelling subsequently 
ipp ired in the right illa as well. In addi 
tion, the patient noted ease of fatigue an 
slight weakness 
Past history showed no serious illness. She 
had had hives for one veal ll 1932 the 


etiology of which was not established 
rhe pertinent physical findings were mo 


erate cervical and_ axillary idenopathy an 


= 
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tes of lymphoid tissue in the she received another course of irradiation to 
tel rynx. The liver was slightly the right cervical nodes. A low grade fever 
leen was palpated 3 cm and recurrent herpetiform lesions on the lips 
irgin. Peripheral blood — then developed. This was followed by periods 
thin normal limits except for of ulcerative stomatitis and soft tissue swell- 
it of 14,050 per c. m ing about the mandible. Because of these 
t these were lymph recurrent ulcerating lesions of the mouth and 
hich ired aty pl al lips coccidioidomys In, blastomycin and histo- 
excised on March 20 plasmin skin tests were done in March, 1954. 
ctions and imprints re These were negative. A complement fixation 
npatible with a lympho test for histoplasmosis done one month later 
Sternal marrow examina was negative \ lymph node biopsy of the 
oblasti erythropoiesis with right cervical chain was also repeated and 
l ind rik gakaryo a diagnosis ot lymphoblastic lymphoma again 
CLINICAL COURSE 
> 
| 
| 
| 
( ( | Course B. M. indicates sternal bone marrow aspiration; L. N., lymph 
biopsy; and C. F., complement fixation test for histoplasmosis. 

\ tely 65% of the nucle- made. Cultures of these lymph nodes revealed 
were mature lympho- no growth in 20 days. Cultures of the oral 
reticular lymphocytes lesions were negative for pathogenic fungi 

on 8 occasions 
of this patient is de- She was treated with various antibiotics 
initially, a good and for 
of TEM daih these episodes of Stomatitis mut without 
', nificant response. The white blood cell count 
followed closely in the 
remained low and hypogammaglobulinemia 
nt on maintenance TEM ¢ 
| | developed. 
uently i spiti 
In May, 1954, transfusions became neces- 
sary to maintain the patient’s hemoglobin at 
In June, 1952, the patient received irradia- an optimal level. In June, examination of 
ther vt rvi il and axillary 


regions 
] 


ad 


March, 1953, at which time 


ecreaste d in size and 


the Department of Health, E 


sternal marrow again revealed a lymphocyto- 
sis of 50% with only a rare immature reticular 
lymphocyte. The initiation of cortisone ther- 


ducation and Welfare at Chamblee, Georgia. 
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apy at this same time was followed by im 
itebrile 
slight 


was noted but her white 


provement in that the patient became 
and lymph nodes decreased In SIZ¢ 

reticulocytosis of 5% 
ibout 


cell count remained 3,000 per c. mm 
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abdominal dis 
thought 
malignant lymphoma or u 


quired. Several episodes of 


tention and epigastric distress were 
to be due to the 
radiation 


Che last admission was on August 58 1954 


6 Case 2. 


Phagocytized H. capsulatum in bone marrow imprints 


] 160 Leishman’s stain 


1460 


Leishman’s stain 


A chest roentgenogram in June was. inter- 
preted as showing changes suggestive of “small 
multiple In July the pa- 
tient received irradiation to the upper abdom 
inal quadrants and the ilac regions. Again a 
pronounced leukopenia was noted with re- 


granular lesions.” 


crudescence of the mouth lesions. The anemia 


increased and transfusions were 


again re- 


because of the 


le velopment of an abscess 


in the perineal area. She was febrile 
hyperpneic, pale and icteric. The evening of 
admission she became irrational. Cracklin: 


rales were present at the right mid-lung fiel 
posteriorly and Roentgen-ray examination rr 
vealed a wedge-shaped density in the right 


lung. The next morning she was unresponsive 


| 
> » || 
| 
| 
| 
«a 
, 
Fig. 5.—Case 2. Phagocytized H. capsulatum in spleen imprint ee 
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and hypotensive. In spite of vigorous therapy, 
the patient expired 18 hours after admission. 
Blood cultures obtained on admission revealed 
a pure growth of Pseudomonas aeruginosa. 
Imprints of needle biopsy material obtained 
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cardium, lungs and bone marrow. Tissue from 
the oral lesions was not obtained for study. 
Fungus cultures obtained at the time of ne- 
cropsy were overgrown with P. aeruginosa. 
The histoplasma organisms were of typical 


Fig. 7—Case 2. Granuloma of spleen | 


80). Hematoxylin and eosin stain. 


Fig. 8.—Case 2. Edge of splenic granuloma. H. capsulatum visible within macrophages 


(x 540). Hematoxylin and eosin stain. 


nmediately postmortem demonstrated 
listoplasma capsulatum in the spleen (Fig. 

liver and bone marrow (Fig. 6). At 
crops) granulomatous lesions containing 
ese organisms were found in the spleen 
Figs. 7 and 8) and liver. There was also 


by histoplasmosis of myo- 


cal involvement 


morphology with the periodic acid-Schiff 
cardium, lungs and bone marrow. Tissue from 
stain. Changes were present in some of the 
lymph nodes, liver, lungs, bone marrow and 
spleen which were consistent with the pre- 
vious diagnosis of lymphoblastic lymphoma 
(Fig. 9). 
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COMMENT. Peripheral blood findings 
on many occasions, two bone marrow 
examinations and two lymph node ex- 
aminations with imprints were compat- 
ible with lymphoblastic lymphoma. 
The patient's response to therapy was 
consistent with this diagnosis. Vigorous 
and persistent attempts to isolate Histo- 
plasma capsulatum organisms were 
fruitless. At 
histoplasmosis was found and the diag- 


necropsy disseminated 


nosis of lymphoblastic lymphoma con 


firmed 


Perivascular lympho vtic 


Discussion. Riehl'", in 1925, was the 
first to describe a case of histoplasmosis 
and malignant reticulosis. Actually this 
author thought he was dealing with 
blastomvcosis but Cawley and Curtis‘ 
have state d on a review af the sections 
that it was Histoplasma capsulatum 
which was associated with lymphatic 
leukemia. Williams and Cromartie?! re- 
ported a case in which there was pe- 
ripheral lymphocytosis. A biopsy one 
day before death revealed organisms 
resembling Histoplasma capsulatum. At 
necropsy) besides the lesions produced 


infiltrations of fat 50 


eosin stain 
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by the parasite, lymph nodes were in- 
volved by a process morphologically 
identical with lymphatic leukemia. 
Parsons and Zarafonetis™ in their re- 
view of histoplasmosis in 1945 reported 
cases. In the first case characteristic 
veast forms of H. capsulatum were 
found on review of peripheral blood 
films. Necropsy confirmed widespread 
histoplasmosis. \ microscopic section, 
prepared at another hospital, from a 
lvmph node removed a year before 
death, was examined by the Depart- 


Hematoxylin and 


ment of Pathology of the University of 
Michigan. A diagnosis of lympho- 
blastoma of the lymphosarcoma type 
was made, confirming the diagnosis 
previously made. At necropsy none of 
the sections revealed any evidence of 
a lymphosarcoma or other neoplasm 
and it was the authors’ belief that the 
sections sent to them by the other 
hospital had probably come from an- 
other patient. In the second case a 
diagnosis of Hodgkin’s disease was es- 
tablished by inguinal node examina- 
tion and necropsy. In addition, H. 
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capsulatum was found in many of the 
organs. The authors questioned wheth- 
Cl the Hodgkin's disease predisposed 
to histoplasmosis. 

Saglam'* presented case of Hodg- 
kins disease which was diagnosed by 
lymph node biopsy. \spiratory punc 
tures of the liver and spleen revealed 
H. capsulatum and this was confirmed 
at necropsy 


Miller et al 


the diagnosis ot 


reported a patient with 
Hodgkin's  diseas« 
based on the examination of sections 
of a cervical lymph node. The patient 
developed an ulceration of the tongue 
ind tissue removed from this contained 
encapsulated veast-like 


numerous 


} 


bodies in the mononuclear cells. The 
diagnosis of histoplasmosis Was con- 
firmed when colonies of H. capsulatum 
were observed in cultures from. this 
lesion review of original 
biopsy of the cervical gland removed 6 
years previously a small number of the 
ganisms was found. An axillary lymph 
all biopsy again disclosed the veast 
is did repeat smears, sections and cul 
tures of the tongue lesions. At necropsy, 
evidence of histoplasmosis was again 
found in the tongue ulcer as well 

in cultures of heart blood. In 
Hodgkin's disease was found in cervical] 


addition 


lvmph_ nodes spleen and liver. Tuber- 


ulosis of the lungs, liver, spleen, lymph 
nodes and kidnevs Was also discovered. 

On examination of sections of an ex- 
cised lymph node, a diagnosis of Hodg- 
kin’s disease was made in a_ patient 
reported by Bunnell and Furcolow*. At 
ecropsy this patient was found to have 
the lesions of Hodgkin's disease in the 
iver, spleen, adrenal glands and lymph 
odes. H. capsulatum was found in the 
drenal glands and liver. Cultures of 
ooled liver, lung, lymph node and 
jleen obtained at necropsy yielded 


I 
h 


» fungus. 
Raftery in a study of surgically 
moved appendices at the Henry Ford 
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Hospital, found H. capsulatum in a 
number of cases. A child in whose ap- 
pendix the organisms were found, died 
6 months postoperatively of lympho- 
blastic lymphoblastoma. Both diagnoses 
y. Another 
child died 12 months after operation 
with monocytic leukemia. Permission 
for postmortem examination was not 


were confirmed at necropsy. 


obtained in the second case. 

Rodger, Terry and Binford'’ reported 
a very interesting case in which Hodg- 
kin’s disease was complicated by histo- 
plasmosis, cryptococcosis and tuber- 
culosis. Each of these diagnoses was 
well established. Details are not avail- 
able in a= similar case reported by 
Zimmerman and Rappaport>*. 

Murray and Brandt'* studied pa- 
tient from Southern Rhodesia from 
whom H. capsulatum was isolated and 
in which a lymphoma was demon- 
strated histologically. 

Ende, Pizzolato and Ziskind® report- 
ed 2 cases of Hodgkin's disease asso- 
ciated with histoplasmosis. In the first 
case the histologic diagnosis of Hodg- 
kin’s disease made on an excised lymph 
node was confirmed at necropsy in sec- 
tions of lymph nodes, lungs, liver, bone 
marrow, spleen and gallbladder. H. 
capsulatum was found at necropsy in 
the Ivmph nodes, adrenal glands, and 
in ulcers and nodules of the small and 
large intestines. In the second case, two 
lymph node biopsy sections were com- 
patible with Hodgkin's disease. One of 
these lymph nodes and another excised 
later vielded H. capsulatum on culture. 
The organism was also isolated from 
the bone marrow on two occasions as 
well as from blood and sputum. At 
necropsy some of the lymph nodes had 
a combined picture of histoplasmosis 
and Hodgkin's disease. H. capsulatum 
was also found in the pancreas, epi- 
didvmis, testes, seminal vesicles, adren- 
al glands, kidneys and on the chordae 
tendineae. 
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\loore 


diagnosis of lymphoblastic lymphosar- 


reported a case in which the 


coma was based on examination of sec 
tions from a cervical lymph node. At 
necropsy widespread _ histoplasmosis 
was found but there was no evidence 
of lymphosarcoma. The histoplasma in 
tection involved the lungs, trachea, 
liver, pancreas, duodenum, colon, kid- 
neys, bladder, adrenal glands, spleen, 
lvmph nodes and bone marrow. Review 
of the original biopsy confirmed the 
diagnosis of lymphoblastic Ivmphosar- 
coma. 

Negro, Veronesi and Figueiredo! ‘ de- 
scribed a patient in whom abdominal 
Hodgkin's disease was found at ne 
cropsy. Involvement of the small bowel, 
adrenal glands. pancreas, liver, lungs, 
kidneys and lymph nodes by H. capsu 
latum was also found. 

\ tissue diagnosis of Hodgkin's dis 
ease was made in a patient reported by 
Zimmerman" on the basis of examina- 
tion of liver and spleen biopsies and 
sections of axillary and abdominal 
lymph nodes. Widespread Hodgkin’s 
disease was found at postmortem ex- 
amination as well as H. capsulatum in 
ulcerations of the upper respiratory 
tract. This author also stated that the 
disseminated form of histoplasmosis is 
more likely to occur in patients with 


leukemia. 


tuber« ulosis 


malignant Iymphoma 

With this report, 95 cases of histo 
plasmosis and lymphoma been 
described. Details are not available in 
7 cases reported from the Armed 
Forces Institute of Pathology. In all 
but 3 of the remaining 18 patients, the 
diagnosis of lymphoma was established 
during life. On the other hand, histo- 
plasmosis was not found until necropsy 
in one-half of these cases. \ttempts to 
isolate the organism by culture in 9 
of the cases were successful in only 5 
instances. The skin test was negative in 
5 and complement fixation tests were 


negative in 2 of the cases in which they 
were recorded. Three of the patients 
were also found to have active tuber- 
culosis. Two patients had tuberculosis, 
histoplasmosis, and CTY ptococcosis com- 
plicating Hodgkin's disease. The 2 pa- 
tients who were well studied over a 
period of several years in our hospitals 
illustrate many of the difficulties en- 
countered in establishing the diagnosis 
of histoplasmosis and lymphoma during 
life. 

Various theories have been suggested 
to explain the involvement of the retic 
uloendothelial system by 2 or more 
diseases. Murray and Brandt'* have 
cited 4 possible explanations: 1) Co- 
incidental dual affections. 2) Predispo 
sition to fungus infection as a_ result 
of an existing malignant reticulosis. 3) 
Development of malignant  reticulosis 
as a result of fungus infection. 4) A 
cellular reaction of the reticuloende 
thelial system which closely resembles 
malignant lymphoma 

Both of our patients received corti 
sone. Shull'’ has reported fulminating 
histoplasmosis in a patient receiving 
cortisone for exfoliative dermatitis. He 
felt that cortisone might be contraindi 
cated in histoplasmosis. Israel and his 
associates’ gave cortisone to a patient 
with chronic disseminated histoplasmo 
sis and adrenal insufficiency. There was 
no discernible effect on the infection. 
Michael and Vogel” thought that corti- 
sone may have helped clear pulmonary 
lesions in a patient with histoplasmosis. 
Experimentally, Farrell and his asso- 
clates” were able to infect fatally dogs 
treated with cortisone by intratracheal 
instillation of the mycelial form of H. 
capsulatum, whereas they had been un- 
successful in untreated dogs. Although 
interstitial histiocytic activity was more 
pronounced, Baum, Adriano and 
Schwarz? found that cortisone had 
no influence on the dissemination of 


experimentally induced histoplasmosis 
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in mice. Vogel, Michael and Timpe*" 
did demonstrate wider dissemination 
otf the organisms in cortisone treated 


guinea pigs but no difference in mor- 

tality or morbidity was found. We were 

unable to determine the relationship of 

cortisone to the histoplasmosis of our 
patie nts 


It is suggested that one disease of 
the reticuloendothelial system predis- 
poses to the entry of another disease. 


Zimmerman has noted that in patients 
with lymphoma and histoplasmosis, the 


latter tends to be of the disseminated 
torm Our 2 cases support this obser- 
vation 


Infection with disseminated histo- 


plasmosis should be considered in all 
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HISTOPLASMOSIS AND LYMPHOMA 


cases of malignant lymphoma especially 
if there 
mucous 


cutaneous 
It would 
be of interest to determine the response 


are associated or 


membrane lesions. 
of leukemic strains of mice to inocula- 
tion with Histoplasma capsulatum. 
Summary. The association of histo- 
plasmosis and malignant lymphoma is 
emphasized by a review of the litera- 
ture 2 additional 
cases. Twenty-five cases have now been 
reported in the literature. The role 
ot the of 
histoplasmosis is considered. It is sug- 


and by presenting 


cortisone in dissemination 
gested that one disease of the reticulo- 
endothelial system predisposes to the 


entry of another disease. 
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Ir has long been known that mvyco- 
bacteria, like other aerobic bacteria. 
synthesize an enzyme, catalase, which 
decomposes hydrogen peroxide — to 
molecular oxygen and water. All wild 
strains of tubercle bacilli isolated from 
tuberculous patients manifest catalase 
activity. Isoniazid-resistant mutants of 
mammalian strains of tubercle bacilli 
that emerge in media containing min- 
imal antibacterial concentrations of 
isoniazid (INH) are either completely 
deficient in catalase ( catalase-negative ) 
or possess some of the catalase activity 
of the parent  isoniazid-susceptible 
strain (catalase-positive) (Cohn et 
al.1). In contrast, only catalase-negative 
isoniazid-resistant mutants emerge in 
vitro on exposure to higher concentra- 
tions of INH. The presence or absencé 
of the catalase activity in isoniazid- 
resistant tubercle bacilli has importance 
because of the fact that catalase-nega- 
tive mutants of tubercle bacilli are more 
consistently less pathogenic for experi- 
mental animals and probably for man 
than are catalase-positive isoniazid- 


resistant mutants (Gernez-Rieux et al.?, 
Meissner®, Mitchison*, Morse et al.°, 
Peizer and Widelock!®, Oestreicher et 
al.", and Schmidt!” 

Clinical observations have shown 
that isoniazid-resistant mutants which 
emerge following treatment of tuber- 
culous patients with higher INH 
dosages (8 or more mg. per kg. per 
day) are more likely to be catalase- 
negative than those emerging follow- 
ing treatment with lower INH dosages 
(3 to 5 mg. per kg. per day) ( Middle- 
brook, Cohn and Schaefer’ ). This study 
extends these observations by relating 
the degree of metabolic inactivation of 
INH to the catalase activities of 
the isoniazid-resistant mutants that 
emerged following initial treatment 
with INH at dosages of 3 to 5 mg. per 
kg. per day. 


Method and Material. The microbiologi 
assay for antimicrobially active serum INH 
was performed as previously described 
(Mandel et al.4) with the only change being 
a difference in the reporting ‘of results. The 
specimen was drawn 6 hours after a stand- 
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Mandel et al.: sERUM 


ird test dose consisting of 4 mg. per kg. of 
INH 

The assay was performed in 56 patients 
with pulmonary tuberculosis whose _ initial 


treatment was with INH in a dosage of 3 
to 5 mg. pe! kg per day, and who at one 
time or another excreted isoniazid-resistant 


yutants of tubercle bacilli. The patients were 
livided 


whether the 


into two groups depending on 


mutants did or did not manifest, 


italase activity as determined in a previously 
lescribed test Middlebrook® ). Thirty-three 
t the patients excreted catalase-negative 
itants al 2 catalase -positive mutants. Re- 
it issay were done in x0 of the 56 pa- 
tients and showed no significant changes. 
Because para aminosalic ylic acid (PAS) 
reases the microbiologic serum level ot 
INH (Mandel et al.4), 11 patients who re- 
ived PAS with their initial INH treatment 
ere included because their serum INH levels 
PrABLE 1.— MICROBIOLOGIC 
6 HOURS FOLLOWING 
\ ber of P E-rcreting 
INH-Re tant Organisms that have <@0.4 
No Catalase Activity 33 2 
Some Catalase Activity (23 13 


ith PAS were known. When there was doubt 
cerning either the initial dosage of INH 
PAS or when there was a question as to 
ie catalase activity, the patient was not 
luded in the study. All other available pa- 
ts were 1 luded in the study. 
Results. The results are listed in 
fable 1. The patients who excreted 


italase-negative mutants generally 
chieved higher microbiologic levels of 
NH following the test dose than did 
catalase- 


ositive mutants. There were a few pa- 


ie patients who excreted 
ents whose values tended to be high- 
r or lower than the average for their 
Using the Chi-Square 
a fourfold table, the dif- 
in distribution of serum INH 
vels in the two groups is significant 
the 1% level (P = 0.01). 

Discussion. One of many factors that 
termines the results of treatment with 
itimicrobial drugs is the delivery of 
itimicrobially effective drug concen- 


wh group 
rmula with 


rence 
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trations to the multiplying parasites. If 
a significant relationship can be estab- 
lished between the blood level of suc’ 
a drug and the microbiologic response, 
the blood level then 

index of the active 
drug delivery to the multiplication sites 
of the parasites. A unique opportu- 
nity for this type of study is provided in 


measurement of 


becomes a_ useful 


the chemotherapy of cavitary, pulmo- 
nary tuberculosis with INH. 

Exposure of most susceptible multi- 
plying strains of tubercle bacilli to low 
INH in vitro results 
either in no effect or in the selection of 
both and 
positive INH-resistant mutants; expo- 


concentrations of 


catalase-negative catalase- 


SERUM LEVEL OF ISONIAZID 
tmy.kg. DOSE 


ug INH ml 


O.4 O 8 ] 1.6 >1 
l 2 2 l 6 19 
2 l l 0 


sure to higher concentrations of INH 
results in the selection of catalase-nega- 
tive mutants, provided the population 
is large enough to contain resistant 
mutants (Cohn et al.‘). It has pre- 
viously been observed that initiation of 
INH treatment in daily dosage of 8 
or more mg. per kg. decreases the 
chances of emergence of catalase-posi- 
tive mutants; if INH-resistant mutants 
appear, they are almost always catalase- 
negative. On the other hand, less than 
50% of tuberculous patients who de- 
velop resistant organisms on treatment 
with INH in dosage of 3 to 5 mg. per 
kg. per day develop catalase-positive 
mutants ( Middlebrook* ). Therefore, in 
view of the wide difference in rates of 
metabolic inactivation of INH (Hughes, 
Schmidt and Biehl*), it was natural to 
investigate the relationship between 
these rates and the catalase activities 
of the resistant mutants excreted by 
drug-treatment failure cases. 


—T 


Journal of the Me 
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Phe results prese nted show. that 
there is a significant relationship be 
tween the rate of metabolic inactivation 
ot INH, as measured by 6-hour serum 
levels and an important biochemical 


tubercle namely 


ot bac illi, 


catalase activity. This correlation 


property 
thei 
is what might be anticipated from pre 
vious bacteriologic observations. Thus 
these 


assav ol 


results establish the 6-hour serum 
INH 


estimating the concentration of 


as a reliable index fo 


active 
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the dosage of INH or to inhibit its 
metabolic inactivation. It seems fair 
to conclude that this will not only in 


crease the chance tor a bacteriologically 
negative state but will tend to insure 
ot the 


catalase-negative mutants where drug 


emergence less pathogenic 
treatment failures occu 

Summary. Fifty-six tuberculous pa 
tients were studied whose initial treat 
of 3 to 


> mg. per kg. per day and who subse 


ment was with INH in dosage 


drug delivered to multiplving tubercle quently excreted — isoniazid-resistant 
bacilli in vivo mutants of tubercle bacilli that did o1 
Since an increase in INH dosage’ did not possess Catalase activity. Micro 
does not affect the catalase activity of biologic assavs of serum INH follow N 
the INH-resistant mutant once it is es- ing a standard test dose were pel hit 
tablished Middlebrook" an effective formed on ubyects There was a SI 
initial dosage is most important. Nearly statistically significant difference in the li 
one-half of patients receiving INH on results in the two groups those ex pe 
a daily dosage of 3 to 5 mg. per kg. do” creting catalase-negative-resistant mu re 
not achieve satisfactory microbiologi- tants achieved higher microbiologi \\ 
cally active levels. To insure delivery cally active serum INH levels than did pe 
of adequate concentrations of INH to those excreting « italase-positive resis 
multiplying populations of tubercle tant mutants. The clinical importance lO 
bacilli, it is necessarv either to increase of thes findings ji liscussed tn 
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A SIMPLIFIED ADAPTATION 


AND SOME CLINICAL 


SERUM TRANSAMINASE DETERMINATION 


rO THE BECKMAN MODEL B SPECTROPHOTOMETER 
APPLICATIONS IN 


THE GENERAL HOSPITAL 


By Kiaus Herctr, M.D.° 


AND 


JOHN L.. Lancrin, M.D. 


the Clinical Laboratories 

THe clinical application of the en- 
vmatic t potential of 
human as an aid in the diagno- 


insamination 


is as well as confirmation of electrocar- 


liographic findings in cases of  sus- 


ected myocardial infarction, has been 
published by Karmen, 
Wroblewski, and LaDue?. In the “Ap- 
lix to 


utlined 


ecently 


this publication, Karmen 
spectrophotometric method 


xr determination of transaminase ac- 
tivity of human serum, using a Beck- 
an Model DI Spec trophotometer. 


The purpose of this article is to pre- 


ent a somewhat modified and more 
mplific d tec hnique otf this test, as ap- 
lied to the Beckman Model B instru- 
ent this is more commonly 
nploye d than the DU model in the 


hospital laboratory) and_ to 


verage 
te some of our experiences in the ap- 
ication of this test to clinical entities. 
t is felt that this 
estined to become a valuable diagnos- 
tool for general use in the differen- 

il diagnosis of cardiac disease and of 

that it 

tilized in the average hospital labora- 
rv by technologists of average skill. 
Glutamic oxalacetic transaminase ac- 

vity (GO-T found in 
eatest concentration in cardiac 
iscle, skeletal liver tis- 

If a significant degree of acute 


determination is 


undice and may be. easily 


has been 


muscle and 


Address 


2010 Fifth 


Avenue, Bay City, Michigan 


necrosis, due to any cause, occurs in 
one of these organs, the enzyme is 
liberated from the necrotic cells with 
a resultant rise in the plasma activity. 
The degree and duration of this rise 
is roughly proportional to the extent 
of the necrosis. The GO-T activity of 
serum (or plasma) offers thus a prog- 
nostic as well as diagnostic means in a 
given clinical case. 

Briefly, the technique of measuring 
the enzymatic activity in human blood 
is based on the following reactions: 

|) Transaminase transfers the alpha- 
amino nitrogen of aspartic acid to 
alpha-ketoglutaric acid, thus forming 
glutamic acid and oxalacetic acid. The 
formation is 

the 


rate of oxalacetic acid 
directly 
aminase activity. 

2) Oxalacetic acid is then measured 
by the rate of oxidation of reduced 
diphosphopyridine nucleotide (DPNH) 
in the presence of an excess of purified 
malic dehydrogenase, leading to the 
formation of diphosphopyridine nucleo- 
tide (DPN). 

The rate of oxidation of DPNH is 
followed by measuring the decrease in 
light absorption at a wave length of 
340 mu., at which DPNH has an ab- 
sorption peak. One unit of GO-T ac- 
tivity is defined by a decrease in optical 
density of 0.001/ml. serum/minute at 


proportional to trans- 


Detroit Memorial Hospital, Detroit, Michigan. 
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a wave length of 340 mu. at room tem- 
perature. According to Karmen, the 
normal values in serum or plasma range 
trom 9 to 36 units with a mean value 
ot 19.6 units. 


Method and Materials. ( All of the materials 
listed below, except the buffer, are commer- 
cially obtainable from the California Founda- 
tion of Biochemical Research, 3408 Fowler 
Street, Los Ange les 63. California ) 

Phosphate Buffer, 0.1M, pH 

S4 parts 0.1M dibasic sodium phosphate 
(NasHPO,) are combined with 16 parts 
monobasic potassium phosphate 
KH:PO, The solutions are stored sep- 
arately in the refrigerator and discarded 
if growth of mold appears 
Reduced Diphosphopyridin« Nucleotid 

DPNH 

DPNH in solution is very unstable. but 

it can be stored dry indefinitely with no 

loss of activity 

5.0 meg. of powdered DPNH are 
weighed on a sheet of Parafilm (ob- 
tainabl from Eberbach & Co.. Ann 

Arbor, Michigan) and divided into 12 

he ips ol about equal size with a si alpel 

blade and each square with its contents is 
dumped into a small (12 « 75 mm.) test 
tube. The tubes are placed in a desiccator 
over night in the dark, then sealed with 
pal itfinized corks and stored in the re 
frige rator 
This form of storage preserves the a 
tivity of DPNH for a minimum of several 
weeks. Each tube contains enough DPNH 
for two determinations. The contents are 
dissolved in 1.4 ml. buffer for us¢ 
An alternate procedure is to dissolve 

1.0 mg. of DPNH in 14.0 ml. buffer, dis- 

tribute as 0.7 ml. aliquots into small 

test tubes, and store in a deep freeze. 

With this form of storage, the activity 

of DPNH is reportedly preserved for a 

minimum of one week (Kattus et al.3) 

We have found this to be quite satis- 

factory in our experience from the stand- 

point of simplicity, especially if there are 

1 larger number of daily determinations. 
Aspartic Acid, 0.05 M: 

333.0 mg. aspartic acid are dissolved in 

50.0 ml. of buffer, and the pH adjusted 

to approximately 7.5 with 1 or 2 drops 

saturated sodium hydroxide. The solu- 

tion is then stored in the refrigerator and 

prepared anew if growth of mold appears. 
Alpha-Ketoglutaric Acid, 0.1 M: 

Because of the instability of this material 


in solution, the same technique as in 
the preparation of DPNH is employed. 
Seventy-six milligrams of alpha-keto- 
glutaric acid are weighed on a sheet of 
Parafilm, divided into 12 equal heaps, 
and the Parafilm cut accordingly. The 
material is then distributed into 12 small 
test tubes, placed in a desiccator ove! 
night, then stoppered with paraffinized 
corks and stored at room temperature 
For use, the contents of a tube are dis- 
solved in 0.5 ml. of buffer. Each tubs 
contains enough material for two de- 
terminations 
Malic Dehydrogenass stabilized 
This is used as it is supplic d: the enzyme 
concentration varies with each lot. It is 
indicated on the label and must be 
checked carefully before use. Two hun 
dred units are required for each deter- 
mination and are transferred directly 
trom the vial into the cells by means of 
a micropipette at the time of actual de 


termination. The volume varies from 
0.020 to 0.025 ml. according to the en 
zyme concentration The material is 


stored in the re trigerator 

Procedure. 1. Set up the Beckman Model 
B Spectrophotometer in the usual manner 
using a blue-sensitive phototube with a 500 
megohm resistor and a blue filter. The wave 
length setting is 340 mu. 10 mm rectangular 
cells (Pyrex quality ire used. 

2. Use nonhemolyzed serum o1 pl isma fresh 
or atter freezing or refrigeration (the latter 
up to 4 days 

3. Remove all test constituents from the re 
trigerator and allow to come to room te mper 
ature. Mix the phosphate solution proportion- 
ately as indicated above 

1. Add 0.5 ml. and 1.4 ml. of the buffer 
to the tubes containing alpha ketoglutaric 
acid and DPNH respectively, 


m % sing two cells, pipe tte as follows 


Blank Unknown 


Butter 2.9 ml. 

DPNH 0.7 ml. 
Aspartic acid 2.0 ml 
Malic Dehydrogenas« 200 units 
Serum 0.1 ml 0.1 ml. 


Mix well with glass rod or by inversion. Let 
stand for 10 minutes at room temperature 


6. Add 0.2 ml. of alpha-ketoglutaric acid 
to the unknown. Mix well. 

7. Set the instrument to zero optical density 
with the blank and then read optical density 
of the unknown immediately. Repeat readings 
after timed intervals, usually 5 minutes. Twi 


| 
( 
‘I 
Ka 
the 
( 
re 
ne 
I 
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equally timed intervals are sufficient if the 
within 10% of each other. 
The 


during timed 


results 
change ( decrease ) in 
intervals (for 
eX ample , 0 to 5 minutes and 5 minutes to 10 
minutes) is averaged and divided by the 

r interval (for example 5 min- 
to obtain the average change in optical 
lensity in | 


CALCULATIONS 


optical density 


iverage time pe 
utes 


minute. Since one unit of trans- 


minase activity is defined as a decrease in 
yptical density of 0.001 per minute, using 1.0 
nl. serum, the above quotient is multipled by 
10,000 to obtain “units of transaminase ac- 


tivity per ml.” of the unknown material. 


COMMENT. Instead of utilizing all re- 
ictants, except DPNH, in the blank, as 
suggested by Karmen, buffer and serum 
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however, does not influence the results, 
which is indicated by observations on 
the effect of variation of the final 
amount of DPNH (Fig. 1, Table 1). 
The transaminase activity of differ- 
ent sera was determined in the pres- 
ence of both 0.1 and 0.2 mg. DPNH 
per determination. With the larger 
amounts of DPNH higher initial read- 
ings of the optical density were obtain- 
ed (Table 1). Also the optical density 
continued to decrease at a linear rate, 
while with smaller amounts of DPNH 
this decrease leveled off (Fig. 1, curves 
#1, 2, 3,4). This leveling-off probably 


PABLE 1. INITIAL OPTICAL DENSITIES AND RATE OF LINEAR DECREASE 
IN OPTICAL DENSITY PER MINUTE USING SERA WITH DIFFERENT TRANS- 
\MINASE ACTIVITIES. EFFECT OF VARYING THE FINAL AMOUNTS OF DPNH 

Initial O.D. with Decrease in O.D./min. with 

mq DPNH 0.2 mg DPNH O.l ma PDNH m@q DPNH 
‘ per Test per Test per Test per Test 
No. 1 0. 430 0.758 0 O274 0 0260 
454 0 857 0 O151 0.0150 
\ 0.390 0.830 0.0110 0.0110 
0 535 0 925 0 0060 0. 0060 
No. 5 0.560 0 992 0.00380 0.0081 
No. 6 0.750 1.046 0.0023 0.0025 
No. 7 0.710 1.085 0 0027 —() 0024 
Not I numeration of the sera is the same as in Fig. 1 


nly are employed. This modification of 
Karmen’s procedure in no way affects 
the true measure of enzyme activity, 
ince this is related only to the rate of 
lecrease in optical density. The advan- 
tages of this alteration are simplicity of 
echnique, conservation of labor and 
reater economy in materials. 

In preparing the reagents the con- 
entrations of aspartic acid, DPNH 
nd malic dehydrogenase are also modi- 
ed in order to simplify the procedure, 
ithout, however, changing their re- 
ective final concentrations in the de- 
rmination of the unknown. 

When DPNH is distributed in dry 
rm the final amounts only approxi- 
ite 0.2 mg. per determination. This, 


is due to exhaustion of available DPNH. 
DPNH in amounts of 0.2 to 0.3 mg. 
per determination has also been com- 
pared in a few instances, and gave re- 
sults which were in principal agree- 
ment with the foregoing. Calculations 
of the transaminase activity of a given 
serum are, therefore, not affected by 
these variations in the final amounts 
of DPNH as long as they are based on 
measurements of the optical density 
made during its linear rate of decrease. 

The above indicates that the 
transaminase determinations can be 
carried out using 0.1 mg. DPNH per 
test, if so desired. 

When preparing the alpha-ketoglu- 
acid dry, the final amounts are also only 


also 


™ 


The 


approximately correct. Karmen, Wro- 
blewski and LaDue’s investigations?, 
however, indicate, that this will not 
affect the 
of the transaminase activity of a given 


measurably determinations 
serum. 

The feasibility of the proposed tech- 
nique is further supported by observa 
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tions on the reproducibility of the in 


dividual results (Table 2). These were 


within approximately 10% of each other, 
even after storage. This reproducibil 
itv is the same as originally reported 
by Karmen, Wroblewski and LaDue?. 

It is concluded that the 
above technique gives results compat 


therefore 


in 
Fig. ] Rate of decrease in optical density using sera with different transaminase activities 
Effect of varying the final amount of DPNH 
rABLE 2.—RESULTS OF REPEATED TRANSAMINASE DETERMINATIONS 
is Tra mminase ml. S / Inte Betweer 
Initial and Repeat 
S Tnit R Det natior 
\ 20 24 1 day 
B $5 day 
( 18 Th days 
15 1 day 
E : 80 70 3 days 
27 125 t days 
G 135 140 3 days 


Note: Both DPNH and alpha-ketoglutaric acid had been prepared as the dr 


these determinations 
frigerator 


vy powder for 


The sera were stored in the freezing compartment of the re 
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ible to those obtained by the original 

nethod Karmen, Wroblewski and 

In conducting the determination as 

utlined, the initial optical densities 

Step 7) are in such high range (Table 
that it is necessary to read these 


nearest tenth 


n terms ol per cent transmittance to the 
The transmittance values 


SERUM 


io 


[RANSAMINASE DETERMINATION 
ties, measurements were performed on 
69 patients without particular regard 
or knowledge of the clinical diagnosis 
or status of the patients to be studied. 
Later, as the patients were discharged, 
the completed hospital records were 
for the data 
the transaminase values given their ap- 


scrutinized clinical and 


yopriate chronological assignments. 
| ] 


120( 
1100 . 
100-F .. 
Il lil lV Vi Vil 
miscell. 
angina infectious} | hepatic non-hepatic, 
pectoris | | honatitis | | cirrhosis Inon-cardiac 
infarction diseases diseases diseases | 


Note: The dotted line at 40 units represents the upper limit of normal 


nsaminase activities in sixty-1 


then converted into optical density, 
ng a t insmittance-optical density 
bl 

In clinical cases where very high 
lues are anticipated, such as in acute 
ic or intectious hepatitis, the optical 


nsity should be read at one-minute 
tervals, and the transaminase activity 
culated from measurements made 
ring the linear phase of decrease. 
LINICAL APPLICATIONS. In an en- 
ivor critically to evaluate our tech- 
tue of transaminase determinations 


| their applicability to clinical enti- 


line patients with various clinical disease states. 


The clinical data included the medical 
history, physical and roentgenologic 
findings, laboratory studies (including 
electrocardiograms ) and the final clini- 
cal diagnosis. Of necessity, therefore, 
great reliance was placed upon good 
clinical work-ups and accurate diag- 
noses. 

Results. On the basis of the final clin- 
ical diagnosis, the patients were divided 
into the following groups. The trans- 
aminase values in each group are sum- 
marized in the accompanying scatter 
diagram (Fig. 2). 


| 
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ACUTE MYOCARDIAL INFARCTION. 
Eighteen patients in this group 
had a clinical picture and electro- 
cardiographic findings compatible 
with acute myocardial infarction. 
Che transaminase values ranged 
from 34 to 420 units. Only 2 pa- 
tients in this group exhibited 
values in the normal range, 
namely, 34 and 37 units. In the 
first instance the blood was drawn 
3 days after the onset of symp- 
toms and in the second patient 
atter § days. Neither test was re- 
ordered by the physician during 
the remainder of hospitalization. 
ANGINA PECTORIS. Seventeen pa- 
tients in this group had a history 
indicative of 


angina pectoris. 


There was electrocardio- 
graphic evidence of recent myo- 
infarction. The 


aminase values ranged from 15 to 


cardial trans- 
59 units. The sera of 4 patients 
exhibited values between 53 and 
59 units. In these cases, blood was 
y atter the 
onset of symptoms but the deter- 
minations were never repeated. 


drawn within one day 


Arbitrarily, on the basis of sig- 
nificantly negative electrocardio- 
graphic findings, these 4 patients 
were placed in this group, though 
it is possible that the slightly 
elevated transaminase values rep- 
resented recent multiple minute 
myocardial infarcts. 

MISCELLANEOUS HEART DISEASE. In 
this group 2 of the 4 patients 
were admitted in acute cardiac 
decompensation, with no electro- 
cardiographic evidence of recent 
myocardial damage, and transam- 
inase values of 35 and 50 units. 
A third patient was treated for 


sinus arrhythmia; the _ trans- 


aminase value was 25 units. A 
fourth patient had chronic cor 
pulmonale and a_ transaminase 
value of 25 units. 
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INFECTIOUS HEPATITIS. Eight pa- 


tients in this category exhibited 
signs and symptoms ‘compatible 
with the diagnosis of infectious 
hepatitis. The duration of jaun- 
dice prior to admission was vari- 
able. No correlations between the 
usual hepatic function tests and 
transaminase values were made. 
The highest transaminase value 
was 1,115 units and _ historically 


the patient had become icteric 2 
days prior to admission. The 
others, with lower values, had 


been jaundiced or convalescent 
for several davs. The lowest value 
(15 units) was observed in a pa- 
tient who was convalescent and 
had been icteric for 4 weeks. 

BILIARY TRACT DISEASE. Five pa- 
tients comprise this group. The 
final clinical diagnosis, supported 
by diagnostic radiologic findings, 
was cholecystitis or cholelithiasis, 
or both. Four of the 5 patients 
were jaundiced and the trans- 
aminase values ranged from 40 to 
180 units. The highest value was 
observed in a patient with acute 
cholecystitis but on whom no op- 
eration was performed. The fifth 
patient was not jaundiced but a 
nonobstructive calculus in the 
common bile duct was found at 
surgery. The transaminase activity 
was 20 units. 
Although no 
differentiation as to the 
type of cirrhosis was made in this 


HEPATIC 
clinical 


CIRRHOSIS. 


group, the impression was that 
these cases were representative of 
Laennec’s cirrhosis. No liver biop- 
sies had been performed. These 
5 cases exhibited transaminase ac- 
tivities ranging from 35 to 115 
units. 

MISCELLANEOUS NONHEPATIC AND 
NONCARDIAC DISEASES. This group 
is composed of 12 patients with 
a variety of clinical conditions. It 


f 
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\ 
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Hergt and Langin: 


includes one case of active rheu- 
matic fever without evident myo- 
carditis and one case of progres- 
SIV¢ 


muscular dystrophy (con- 


firmed by muscle biopsy ) with a 
markedly 
tine. The remaining 10 patients 
cystitis, essential 
hype rtension, nonspecific respira- 


increased urinary crea- 


were Cases of 


tory infection and pneumonia. 
The transaminase values in the 
entire group ranged from 10 to 
43 units. 


Comments and Conclusions. While 
this retrospective study ot a relatively 
small series of clinical cases of diversi- 
fied categories offers no original infor- 
mation, it is, however, in general agree- 
ment with the few published reports 
appearing during the past year. As a 
diagnostic tool in suspected myocardial 
infarction, transaminase determinations 
appear to us to be of extreme value 
from 
cases of angina pectoris. The most im- 


in distinguishing these cases 
portant point in the interpretation of 
results is the temporal relationship be- 
tween the clinical onset of signs and 
symptoms and the performance of the 
test. This has been also emphasized by 

Kattus et al.* in a recent article. Only 
8 of 14 patients of theirs with acute 
myocardial infarction exhibited elevated 
transaminase activity within 16 hours 
ifter the onset of pain, the remainder 
becoming elevated after this time. 

We recently had an experience with a 
classical acute anterior myocardial in- 
farction of 18 hours’ duration in which 
the transaminase activity was 34 units. 
Since this appeared incompatible with 
the clinical impression and the electro- 
cardiographic findings, the serum was 
saved and the determination repeated 
y with a new sample 
drawn 42 hours after the onset of the 
ittack. The repeat on the 18-hour 
sample showed 36 units transaminase 


simultaneously 


SERUM 


DETERMINATION 45 


TRANSAMINASE 


and the 42-hour sample showed 200 
units. Thus, the electrocardiographic 
findings substantiated in this 
case, and also the reproducibility of the 
test was illustrated. 

Although our experience with this 
test in the differential diagnosis of 
jaundice was very limited in this study, 
our current investigations’ are in gen- 


were 


eral agreement with those published 
in two separate reports by Wroblewski 
and La Duet® 


pretation ot transaminase activity is 


Again, accurate inter- 


contingent upon the time of its per- 
formance in relation to the historical 
factors concerning the onset and length 
of duration of jaundice. When the his- 
tory and physical examination may be 
equivocal and the jaundice of very 
short duration, an extremely high trans- 
aminase value (several hundred to a 
few thousand units) would definitely 
indicate a toxic or infectious hepatitis. 
In fact, Wroblewski and LaDue found 
marked elevations in the pre-icteric 
stages of hepatitis and also could pre- 
dict relapses in the face of sudden 
transaminase 
activity in cases of hepatitis considered 
to be in a_nonicteric convalescent 
phase. 
Summary. 


recrudescence of serum 


The determination of 
glutamic-oxalacetic transaminase in se- 
rum or plasma has been modified and 
adapted to the Beckman Spectropho- 
tometer Model B. The method is out- 
lined in detail. 

The modification 
materials. 

Individual results 


saves labor and 
were found to be 
reproducible within 10% of each other. 

The transaminase activities in serum 
of 69 patients with various disease 
states are reported and briefly discussed. 

The results of transaminase determi- 
nations given by the proposed method 
were found to be comparable to those 
obtained by the original method. 


| 
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SUMMARIO IN: INTERLINGUA 


Determination de Transaminase Seral 
Un Adaptation Simplificate al Spectrophotometro Beckman Modello B e 
Certe Applicationes Clinic in le Practica de Hospitales General 


Le determination de transaminase glutamic-oxalacetic in sero o plasma ha essite 
modificate e adaptate al spectrophotometro Beckman modello B. Le methodo 
es delineate in detalio. 

Le modification sparnia labor e materiales. 

Le resultatos individual se monstrava reproducibile con disviationes mutual 
de minus que 10%, 

Es reportate e discutite brevemente le activitates de transaminase in le sero 
de 69 patientes con varie statos pathologic. 

Le resultatos de determinationes del transaminase per le methodo hic proponite 
se monstrava comparabile al resultatos obtenite per le methodo original. 


SUMMARIO IN INTERLINGUA 
See page 56 for original article 
Le Association de Histoplasmosis e Lymphoma 
Le association de histoplasmosis con lymphoma maligne es discutite super | 
base de un revista del litteratura e del presentation de 2 casos additional. Le 
total numero de casos publicate es nunc 25. Le rolo de cortisona in le dissemina 


tion de histoplasmosis es prendite in consideration. Es suggerite que un morbo 
del systema reticulo-endothelial predispone al entrata de un alteré 
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PHE CLINICAL VALUE OF TOCLASE IN SUPPRESSING 


THE COUGH REFLEX® 


By C. H. Carrer, M.D. 


AND 


M. C. Matey, M.D. 


GAINESVILLE, 


CLINICAL instances are universally 
bserved in which it is desirable to 
control coughing effectively, but with- 

t sedation or other undesirable side 


vithout risking habituation 


to agents such as codeine. Inhibition 
it the cough reHex is desirable when 
espn t inflammations induce cough- 
ne that is more frequent or more in 
tense than necessary to remove ac- 
umulate matter 
Douglas suggests that suppression 
f the cough reflex may be of value 
COO CH 
CH 
H.« CH 
ot only In useless cough, where anti- 


ssive agents find their most effective 
pplication, but in productive cough 
hich is exhausting in its severity, and 
1 cases where productive and useless 
ugh alternate. Even when quantities 
f sputum are present it may be de- 
rable to suppress the cough reflex to 
bolish mucosal irritation caused by re- 
ited coughing. Restoring the mucosa 
ay permit normal ciliary action to 
insport sputum effectively. 
\ new antitussive compound, car- 


etapentane, Toclase, has been found 


Pox lase 


brand of carbetapentane citrate 
Medical Department, Pfizer Laboratories, Chas. Pfizer & Co., 


FLORIDA 


superior to codeine in suppressing the 
cough reflex in experimental animals 


(Levis, Preat and Movyersoons*); its 
effects are otherwise negligible in or- 
dinary doses « xcept for slight anti- 


spasmodic and local anesthetic action. 
It is believed that its primary antitus- 
sive effect is depression of the medul- 


lary coughing center. Its chemical 
structure is similar to certain other 
antispasmodic compounds _ that lack 


The 


formula is given below: 


antitussive activity. structural 


Clinical studies on the effect of To- 
clase in humans (De Poorter', Parish’, 
and Pfizer Laboratories® ) confirm ani- 
mal experiments in demonstrating its 
strong inhibition of the cough reflex. 
It has been shown not to cause habitu- 
ation or dependence, and its side effects 
are negligible. 

The present study was performed to 
test the clinical effectiveness of Toclase 
in relieving the distressing cough that 
accompanies dis- 


many respiratory 


orders. 


was kindly supplied by Dr. M. W. Amster of 


Inc., Brooklyn, New York. 
(77) 
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Materials and Methods. In this study of 
691 patients, including both adults and chil 
dren as young as 3 years, 557 were treated 
with Toclase for cough accompanying a vari- 
ety of re spiratory disords rs, inc luding common 
colds, bronchitis, influenza, asthma, pertussis, 
and pharyngitis. The remaining 134 patients 
served as a control group; the se were given 
placebo tablets similar to Toclase in appear 


ance 


Toclase was administered in one of three 


dosage forms: iablets, a  cherry-flavored 
syrup containing 7.25 mg. of Toclase pet 
teaspoonful (5 ml.), and an expectorant com- 
pound containing 7.25 mg. of Toclase and 
16.67 mg. of terpin hydrate per teaspoonful 
The amount of Toclase given ranged from 7 to 
25 mg per dose, and up to 150 mg. per day, 
depending on the weight of the patient and 
the severity of the cough. This therapy usually 
lasted about 5 days, or until the patient was 
free of col oh 
TABLE 1] 


Diagnosis 


Common cold 999 
Bronchitis 130 
Influenza 40 
Pharyngitis 28 
Bronchial asthma 10 
Other 14 

Total 

Cough was classified as produc tive or non- 


productive; the two types were encountered 
with about equal frequency during the study 
An effort was made to evaluate coughs before 
and during the trial of Toclase as occasional, 
moderately troublesome, troublesome and 
frequent, and incessant and distressing. Ther- 
apeutic effect was considered excellent only 
if coughing was eliminated, fair if its severity 
was greatly diminished, and poor if its sever- 
ity was unchanged or only slightly moderated. 
Any occurrence of undesirable side effects of 


the therapy was noted 


Results. The results of this study are 
presented in Table 1, in which the 
cases are Classified by diagnosis. Of the 
557 cases treated, Toclase was effec- 
tive in 505 or 90.7%. While its effective- 
ness in the various disorders ranged 
from 85 to 100%, none of these differ- 
ences proved to be statistically signifi- 


Number of Cases 


cant on analysis by the “t” test of sig- 
nificance. 

When the results with Toclase are 
compared to the results with control 
patients given placebos, however, the 
difference is highly significant: al- 
though 90.7% of patients given Toclase 
were benefited, only 5.2% of the 134 
placebo patients were benefited. The 
probability that this difference could 
be due to chance alone is much less 
than 1% (t-37.5). 

Sufficient numbers of patients were 
given each of the three dosage forms 
of Toclase so that their relative effec- 
tiveness could be estimated with some 
accuracy. The results of this compari- 
son are shown in Table 2, in which it 


EFFECTIVENESS OF TOCLASI 


Excellent Fair Poor 
291 50 2) 
LS 13 

14 18 1] 

26 7 5 

7 0 

106 99 52 


is clear that there was no significant 
difference in the proportion of patients 
benefited by the syrup and the expec- 
torant compound but both were more 
effective than the tablets. This differ- 
ence, although slight, is statistically 
significant (t>2.6; P<0.01). 


TABLE 2—COMPARISON OF TOCLASE 
PREPARATIONS (ADULTS) 


Number Proportion Standard 
of Patients Benefited(%) Error (% 


Syrup 38 97.4 +3.0 
Expectorant 55 96.4 +3.6 
Tablets 397 88.2 +3.0 


While there occurred no side effects 
serious enough to warrant discontinu- 
ing the use of Toclase in any of the 
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VALUE OF TOCLASE 
557 patients, minor undesirable effects 
were observed in 25 patients (4.5%). 
These included dryness of the mouth 
or throat feeling of tightness in the 
chest, and a slight degree of respira- 


tory depression. 


to the drug was 


No drow siness due 
observed in any patients, nor was there 
any tendency toward constipation as 
is common with the use of codeine. No 
evidence of habituation or dependence 
was encountered. 

The optimal dose of Toclase varied 
to 
47 chill 
and in 80% 


doses in 


dose of 7 
in 95% of 


umong the « a single 
lO mg 


dre Ih unde I 


aSCS; 
Was effective 
12 years ot age 
adults. Higher adults 
evoked increasingly better response, as 
lable 3, up to 99% in 163 


patients who were given single doses 


of 143 


indicated in 


of 25 mg. of Toclase. This increase in 
effectiveness in adults was shown to 
be statistically significant (t>4; 
P<0.0] 
rABLI } EFFECTIVENESS OF  DIF- 
FERENT DOSES’ OF TOCLASE 
ADULTS 
Number of I fe ctiveness Standard 
Single Dose Patients (A Error (% 
7 to 10m 143 79.7 4.0 
5to 17 m 184 89.1 +4,] 
25mg. 163 99.4 +2.4 
The incidence of side effects, on the 
other hand, showed no correlation with 
losage 
The data seem to suggest, therefore, 


that an optimal dose tor children would 
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be about 7 to 10 mg., while that for 
adults would be about 25 mg. 

A single dose of Toclase was usually 
observed to become effective within 15 
to 20 minutes, and its full effect lasted 
from 4 to 6 hours. The largest dose em- 
ployed (25 mg.) could be repeated as 
often as every 
without any 
effectiveness or 


3 hours for several days 
of diminished 
increased incidence of 


evidence 


side effects. 

Toclase appeared to be equally effec- 
tive in alleviating productive and non- 
productive cough. It relieved 92% of 
296 patients whose cough was produc- 
tive, and 89% of 261 patients whose 
cough was useless or nonproductive. 
The difference is not significant. 

Conclusions and Summary. This 
study of 691 cases of respiratory dis- 
orders accompanied by coughing dem- 
onstrates the effectiveness of carbeta- 
antitussive. 
reducing or 


Toclase, an 
Toclase effective in 
eliminating the cough reflex in 91% of 
557 often after many other 
commonly used preparations had failed 
to control In contrast, a 
placebo preparation of identical ap- 
pearance was effective in only 5% of 
Toclase was without signifi- 
cant effects in both adults and 
children, and it is judged to be a su- 
perior agent in the control of cough in 
common respiratory The 
optimal dose was suggeste «d to be about 
7 to 10 mg. children and 25 mg. in 
adults. All of the dosage forms were 
universally well accepted by our series 
of pi atients. 


pentane, as 


was 
patients, 


coughing. 


134 cases. 
side 


disorders. 
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WATER EXCRETION 


CHRONIC 


By EunIcE M. 


IN CARDIAC 
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\ MODIFICATION of the Kepler-Powe1 
Robinson water excretion test was re 
cently described by Oleesky'’ and ap 
plied to patients having Addison's dis 
ease Ol adrenal insuthic lenicy secondary 
to hypopituitarism. It was found that 
these individuals were unable to 
achieve a rate of urine excretion greatet 
than 2.7 ml./min. following administra 
tion of a water load, but when 50 to 75 
mg. of cortisone had been given 4 hours 
before ingestion of the water load the 
maximum rate of urine flow increased 
to values between 4 and 16 ml./min 
in all but one of 10 cases. 

This present study was undertaken 
to evaluate the ability of individuals 
with cardiac dec ompensation to excrete 
a water load according to the Oleesky 
techniqui and to compare their per- 
formances with those chronically ill of 
other diseases. Accordingly the test was 
applied to a group of cardiac patients, 
all of whom had been in a state of de 
compensation intermittently or continu 
ously for periods varying from 6 weeks 
to as much as 14 vears. Some, at the 
time of the test, were compensated as 
the result of therapy, but the majority 
were not. The test was likewise applied 
to 14 controls who had been ill from 
one month to 20 years of diseases other 


Durant, \I.D 


MEDICINI 


mpl University Scl f Medicine 


than congestive failure, diabetes melli 
tus, liver and renal disease, and also to 
a series of normal controls. It was 
further evaluated in two normal women 
at various times to determine the con- 
stancy of response and possible varia 


tion during the menstrual cycl 


Methods. A water | { varving trom 700 
to 1200 ml. (deper n the patient's tol 
erance idminist over a 20-minute 
iod. Urine Nlecti wert nade ipproxl 
mate every 20 minut tor 2 rs there 
tter d the rate of « retion calculated for 

h tin period is well as. the percentage 

the water load ¢ reted during the entire 

eT1o lr m t the test was re 
peate 1 the following day the same mannet 

nt that lose of ol rtisone was 
iven orally 4 hours before ingestion of the 
wate! 


Results. In evaluating the results, 
three variables were studied: 1) the 
maximum rate of urine excretion pet 
minute, 2) the shape of the excretion 
curve, and 3) the percentage of water 
load excreted in 2% hours. 

The type of excretion curve obtained 
in 2 normal individuals is seen in Fig. 
1. The maximum rate of urine flow var- 
ied from 10.6 to 18 ml./min. It was 
achieved between 55 and 90 minutes 
after the beginning of the test, and the 
percentage of the water load excreted 


° Supported by a grant from the He ut Association of Southeastern Pennsylvania. 
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WATER 


varied from 50 to 170. It is to be noted 
that, although there is some variation in 
the 


ring on repetition of the test in the same 


maximum rate otf excretion occur 


EXCRETION IN 


ARDIAC DECOMPENSATION S| 
Fig. 2. The abnormality of these curves 
as compared with those obtained from 
S normal controls, also shown in Fig. 2 
is readily apparent. The maximum rate 


ndividual, the type of excretion curve of excretion was considerably lower in 
btained on each occasion is similar. most instances and generally occurred 
| The percentage of water load excreted later after the ingestion of the water 
iried trom 96 to 118 in A and from load (70 to 150 minutes). In 9 out of 
78 to 170 in B. No definite pattern of the 14 cases it occurred later than 90 
iriation with the menstrual cycle was minutes. The percentage of water load 
evident, and when the test was re- excreted in 2% hours was also much 
Woter lwo Nor v 
Men 0) e 
KN 

/ 

| 
Tyme nce Woter Time fe nce fort of Woter Lood 
urves following administration of a water load obtained in 2 normal women 
ri times in the menstrual cycle. Two tests were performed during the second week 
t tha in the first case, and during the first and tourth week in the second case. 
ited after cortisone, no significant lower than that in the controls in most 
hange in any of the three variables instances 

is observed \ 33 to 100% increase in the water 
lhe cardiac decompensation cases load excreted occurred in 6 of the 12 
ere found to fall into two groups in whom the test was repeated after 
ith respect to their water load re- administration of cortisone, and a 
onse (Table 1). In Group I the — seventh patient showed an increase of 
: iximum rate of excretion in milliliters 225% (Fig. 3A). There appeared to be 
r minute ranged from 2.4 to 8.7, a tendency for the cases of compara- 
hile that in Group II failed to reach _ tively recent onset and those with pre- 
re than 0.7. The excretion curves of | dominantly left heart failure to fall into 
first group (12 cases) are shown in the less severe Group I. Only one pa- 
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tient among the 5 not showing a marked The Group II cardiac patients had 
increase after cortisone had a reverse flat excretion curves and their maxi- 
effect. that is. a marked decrease in mum excretion rate was under 1 ml./ 
the percentage excreted. min. It will be noted in Fig. 3B that the 


Woter Tolerance Test in the Normal & Cardiac Decompensotion 


40 | \ ~— Normal Controls 
| GroupI Cardiacs 
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Time in Minutes Since Start of Woter Load 


ig. 2—Excretion curves in 12 Group I cardiac decompensation cases compared with those 
obtained in 8 normal controls. 


ordiac Decompensation (Group I water Load Excretion inCordiac Decompensation (Group IT} 


rc 


fter Cortisone 
130 f After Cortisone 


of Woter Lood Excreted in2/Ahours 


Percert 


3 


Fig. 3A Fig. 3B 


igs. 3A and 3B.—Per cent of water load excreted within 2% hours in Groups I and II cardiac 
ecompensation cases. Each pair of black and white columns from left to right represents one 
ise, the black column representing the per cent excreted without cortisone and the white, 
the per cent after cortisone. 
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percentage of water load excreted was in cardiac decompensation as in the 


small and that a significant change adrenocortical insufficiency of Addi- 
did not occur after cortisone adminis son’s disease. A similar impairment, al- 
tration. though not as marked, occurs in those 


Excretion curves obtained in 14 patients chronically ill of other ailments 
chronically ill controls are shown in not associated with obvious water re 
Fig. 4. The similarity. of these curves tention. The previous administration of 


to those obtained in the congestive cortisone in dosage of 75 mg. did not 


failure cases is apparent. Comparative have as marked or as constant an ef 
results in the 2 groups are summarized fect in correcting this deficiency in 
in Table 2, along with corresponding — either of these groups as was reported 
findings in the normal controls. Al by Oleeskyv'” in adrenocortical insuffi 


though the maximum rate of excretion ciency. It did result, however, in an in 


Wote leronce Test hy ease 
36 
» 
3 60 9 
Time in Minute nce Stort of Water Lood 
Fig. 4 Excretion curves in 14 control patients « hronically ill with diseases other than conges 
tive failure. diabetes mellitus, liver disease or renal 
obtained in many of the chronic dis- creased percentage excretion in 7 out 
4 
ease group was abnormally low, the of 12 of the Group | cardiac cases. The 


completely flat curve with a maximum — effect of cortisone was less in the 
excretion rate under 1 ml./min. which chronic disease controls than it was in 
had been noted in Group II cardiacs the cardiacs, but the number of cases 
was obtained in only one case, that of . involved was too small to permit any 
a patient with leukemia. A significant conclusions in this regard. 


increase in the percentage of water load Abnormal diuretic responses to water 
excreted occurred in only 3 of 12 in ingestion in various pathologic states 
whom the test was performed after cor- have been previously reported. A peak 
tisone (Fig. 5). of urine excretion significantly lower, 


Discussion. It appears from the above and _ occurring later than that obtained 
results that impairment of ability to in controls, was found after intra 
excrete a water load is often as great venous hydration of 10 cardiacs by 


d 
ol 
1) 
| 
| 


he and Durant: 


White, Rubin and Leiter't. Abnormal 
diuretic responses have been found in 
previously normal persons at the onset 
of an acute infection (Fremont-Smith* ), 
in cirrhotics (Ralli et al."'), and in pa- 
tients with hepatitis (Adlersberg and 


\drenocortical insufficiency is associ- 
ited with a decrease in the glomerular 
filtration rate Reforzon-Membrives 
incl Pe ppeto a shift of water from 
<tracellular to intracellular compart- 


nent (Frost and Talmadge*), and an 


WATER EXCRETION IN CARDIAC DECOMPENSATION 8) 


(Dochios and Dreifus* ) and decreased 
urinary corticoids (Lasché, Perloff and 
Durant*) have been reported in cases 
of cardiac decompensation. A state of 
functional hypoadrenocorticism 
been indicated also by a variety of lab- 
oratory tests to complicate malnutrition 
and many chronic diseases. 

The findings in this studv lend 
further support to the suggestion that 
a state of functional hypoadrenocorti- 
cism may exist in some Cases of cardiac 
decompensation. The improved re- 


Woter Load Excretion in Chronic Disease 


xcrete 


Wote 
a 


5 6 
bf 


Cortisone 


After Cortisone 


y—Pet t of water load excreted within 2% hours with and without cortisone in chronic 
roup. | ach pair of black and white columns from left to right represents one 
the black being the result without, and the white after, cortisone. 


crease in the amount of ADH present 
. Undoubtedly, 
ese effects all contribute to the dis- 
rbed water metabolism in this syn- 
me. Cortisone, on the other hand, 
s been shown to produce an increase 
the glomerular filtration rate and 
tration fraction (Levitt and Bader® ), 
shift water from the intra- to the 
acellular 


the serum Slessor ‘ 


ty 


compartment, and, in 
renocortical insufficiency, to induce 
resis and a decrease in serum ADH 


Increased urinary ADH 


lessor 


sponse to the water load test of some 
of the patients following administra- 
tion of cortisone suggests the possibil- 
ity that a disturbance of the ADH- 
adrenocortical hormone ratio postulated 
by Gaunt, Bernie and Eversole® exists 
in them, and that this ratio is favorably 
influenced toward inhibition of ADH 
secretion by the administration of the 
adrenal steroid (Dingman et al.2). The 
diuretic response of some resistant cases 
of cardiac decompensation to therapy 
with cortisone and ACTH may also be 


40 
t 
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of this mechanism (Heidorn 
and Schemm‘ ). It must be recognized, 
however, that the experiments reported 
herein are of an acute nature, and trans- 


a result 


lation of conclusions from them to more 
chronic situations is hazardous. 
Conclusions. Impairment of the abil- 
ity to excrete a water load is not specific 
tor adrenocortical insufficiency but may 
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decompensation and in a variety of 
other pathologic states not associated 
with obvious water retention. A consid- 
erable improvement in excretory ability 
may follow the administration of corti- 
sone in some cardiac patients. The hor- 
monal mechanisms which may play a 
part in these alterations of water metab- 


olism have been discussed. 


occur to as marked a degree in cardiac 
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SUMMARIO IN INTERLINGUA 


Excretion de Aqua in Discompensation Cardiac e in Morbo Chronic 


Defectos del capacitate de excerner un carga de aqua non es specific pr 
insufficientia adrenocortical sed pote occurrer a marcate grados in discompensa 
tion cardiac e in altere statos pathologic non associate con obvie retention d 
aqua. Considerabile melioration del capacitate excretori pote resultar de! 
Es discutite le mechanis 
mos hormonal que possibilemente es implicate in iste alterationes del metabolism: 


administration de cortisona in certe patientes cardiac. 


de aqua. 
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THE EFFECT OF MORPHINE SULFATE ON THE COMMON BILE DUCT: 


A CLINICAL STUDY 


By P. THomas, M.D. 
DEPARTMENT OF INTERNAL MEDICINE 


Vircit Erickson, M.D. 
DEPARTMENT OF INTERNAL MEDICINE 


AND 


James J. McCorr, M.D. 


DEPARTMENT 


RADIOLOGY 


(From the Santa Clara County Hospital, San Jose, California ) 


FREQUENTLY encountered in medical 
literature is the concept that morphine 
and related compounds cause spasm of 
the sphincter of Oddi and a rise in 
hydrostatic pressure within the com- 
mon bile duct (Best Barr’, 
Doubilet and Colp?, Kitakojo*, Ryan, 
Doubilet and Mulholland‘, and Walters 
et al The effect of morphine has 
been held to be so constant that its use 
is a provocative test for biliary 
lyskinesia and of pancreatitis has been 
suggested 

During the course of several post- 
operative cholangiograms in our hos- 
pital it was noted that morphine did 
not predictably alter the flow of radio- 
paque material from the common bile 
luct into the duodenum. Because of 
this observation a controlled experi- 
ment was devised to further investigate 
the effect of morphine on these struc- 


tures 


Methods. Thirteen patients who had had 
holecystectomy with exploration of the com- 
m bile duct and T-tube drainage were ex- 
mined radiologically from 6 to 91 days after 
eration in accordance with the following 
chnique. (The median time between opera- 
m and cholangiography was 10 days. ) 

1. Air bubbles were aspirated from the T- 
be and connecting catheter. 


2. One ampule of Hippuran® (25 ml.) 


was placed In a container held one foot above 
the level of the abdomen and connected to 
the T-tube catheter. The dye was allowed 
to flow into the T-tube under this hydro- 
Static pressure 

3. After the flow of Hippuran had begun, 
roentgenographic films of the common bile 
duct and duodenum were taken at intervals 
of 1, 5 and 10 minutes, with the radiological 
technique recorded 

1. The procedure was undertaken on two 
separate days with each patient. According 
to a pre-arranged random schedule the pa- 
tient was pre-medicated on the ward 15 
minutes before the examination with hypo- 
dermic injections of 0.010 gm. (1/6 grain) of 
morphine sulfate on one day and an equal 
volume of normal saline on the other. The 
radiologist on the following scale: 0 = ab- 
sent, + mild, and + 4 severe. 

6. Filling of the intrahepatic radicles of the 

5. Pain experienced by the patient dur- 
ing the examination was evaluated by the 
radiologist on the following scale: 0 — ab- 
sent, + mild, and ++ — severe. 

6. Filling of the intrahepatic radicles of the 
biliary tree, reflux of dye into the pancreatic 
duct sy stem, rapidity of drainage of dye into 
the duodenum, and the amount of dye re- 
maining in the common bile duct at the end 
of 10 minutes were rated by the three authors 
after reviewing the roentgenographic films as 
being equal | ), or absent (0) and present 
(+) if a difference was noted. 

7. Caliber of the common duct was rated 


as equal ( on both examinations, or in- 


°Hippuran is the iodine derivative of hippuric acid, normally found in human urine. Its 
dine content is 38.8% (Mallinkrodt). 


( 87) 


| 

d 

ty 

ti 

a 

p! 

Wa 

di 

di 


~~ > 
= 
om 


on ~ 
~ ~ 
~ 


= 
=n 
=> 2 
= 
~ 

~ a= 
= 


( 
NaCl 


NaCl 


American Journal of the 


Ms 


NaCl 


Sclences 


MIs 


NaCl 


Ms 


NaCl 


Ms 


Ms 


January 


MIs 


1957 
= = 
= : { 
( 
| 
as 


Filling of the 


= 
= 
= 


Thomas et al.: EFFECT OF MORPHINI 


if larger on one day than the 


Discussion. From the table it can be 
seen that in this group of patients no 
consistent effect of morphine can be 
found on the several factors that were 
asured. It is felt that under the con- 
ditions ot this experiment the direct 


ettect of morphine on the musculature 


of the biliary tree and sphincter of 
Oddi was measured. It is possible 
that the fibers of the autonomic nervous 
system supplying the musculature 


of the common. duct and sphincter ot 
Oddi removed by cholecystectomy 
is postulated by Womack and Crider®. 
It is therefore, that the in- 
direct effect on the musculature medi- 
ited by the 
vas evaluated in this experiment. Sub- 


doubttul 
autonomic nervous system 


ective factors in both the patient and 


SULPHATE ON COMMON BILE DUCT &Y 
examiner were minimized by use of 
the double blind technique. From these 
results it is concluded that the effect 
of 0.010 gm. morphine on the biliary 
tree and sphincter of Oddi is unpre- 
dictable, and tests based on this effect 
will be unreliable. 

Summary and Conclusion. To test 
the concept that morphine regularly 
causes spasm of the sphincter of Oddi 
and, therefore, could serve in the diag- 
nosis of biliary dyskinesia and pancrea- 
titis, 13 patients who had had a 
cholecystectomy and T-tube drainage 
were studied by cholangiography, with 
and without morphine medication. The 
findings did not support this concept; 
the effect of morphine on the biliary 
tree and sphincter of Oddi is unpre- 
dictable and, therefore, any tests based 


on such an assumed effect are unre- 


liable. 
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INTERLINGUA 


le Ducto Choledoche: Un Studio Clinic 


Pro testar le notion que morphina causa regularmente spasmo del sphincter 
e Oddi e poterea, per consequente servir in le diagnose de dyscinesia_ biliari 
de pancreatitis, 13 patientes subjicite a cholecystectomia e a drainage per tubos 


1 forma ce 


Li 


orphinic 


resultatos non corroborava le mentionate notion. 


esseva studiate cholangiographicamente, con e sin medication 


Le effecto 


morphina super le arbore biliari e le sphincter de Oddi non es predicibile 
e maniera que tests basate super le supponite regularitate de ille effecto non 


digne de confidentia. 
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Ir has been apparent for many 
years that fats play important roles in 
animal metabolism that are not related 
to their functions as sources of caloric 
energy for the organism or as carriers 
of the fat-soluble. vitamins. Unfortu- 
nately, relatively few data derived from 
experiments upon human subjects are 
now available for use in evaluating the 
essentiality of some of the components 
of natural fats to the metabolic proc- 
esses of man. Despite occasional 
analogies to the contrary, men are not 
mice, rats, or rabbits, and the applica- 
tion of information obtained from ex- 
perimentation in animals to the solution 
of metabolic problems in human sub- 
jects frequently yields disappointing 


results. 


90 


Interest in the problems of fatty acid 
metabolism in man has been revived 
within recent years by advancement of 
the postulates that atherosclerosis in 
man may be, at least in part, the re- 
sult of changes in one or more compo 
nents of the serum lipids and that these 
changes may be related to the dietary 
intake of fats. As a result of this stimu- 
lation, investigation of the problems of 
fat metabolism in human subjects has 
been intensified, and interest in the re- 
sults of previous animal experimenta- 
tion has been reawakened. 

It is the purpose of this paper to re- 
view briefly some of the basic informa- 
tion concerning fat metabolism that has 
been obtained from animal and human 
experimentation, particularly that ap 
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Progress of Medical Science: 


plicable to the unsaturated fatty acids 
essential to animals, and to attempt to 
evaluate this knowledge in the light of 
current problems in human nutrition 
and metabolism. 

Fatty 


straight-chain 


monocarboxylic, 
which 


acids are 


organic acids, 


range from 4 to 24 carbon atoms in 
length Those of primary interest in 
this review contain 18 to 20 carbon 


contain odd 
not 
to occur in significant quanti- 


acids that 
carbon 


itoms. Fatty 
numbers of atoms are 


thought 


ties 1n nature 
Fatty acids may be saturated or un- 
iturated. The unsaturated acids con- 
tain one or more double bonds 
TABLE 1 SOME TYPICAL 


Number of Double 


Bonds Classification 
Monoenoi 
2 Dienoi 
3 Trienoic 
Tetraenoi 


ethene groups) in the carbon chain 


nd are usually classified according to 
the number of such double bonds. The 
turated fatty 


lified by such compounds as stearic, 


acids, which are exem- 


itvric, palmitic, myristic, lauric, 


proic, and caprylic acids. apparently 


ssess no biologic activity beyond 


eir function as sources of calories. 
tty acids that 
uble 


in nature, 


contain five or more 
bonds have been found to oc- 

but their significance 
ll remains However, 
of those con- 
( hexaenoic 


to have metabolic 


seems likely that some 


ning 6 ethene groups 


ds) will prove 
nificance. 

Fatty acids are usually found in food- 
ffs in the triglycerides, 
ich are compounds containing three 
ester linkage 

may also be 


form of 


ty acid molecules in 


th glycerol. TI ney 


UNSATURATED 


MEDICINE 


esterified with cholesterol or 
other organic alcohols and as constitu- 
ents of phospholipids, cerebrosides, and 
sphingomyelin. Many fatty acids have 
been identified as constituents of ani- 
mal and vegetable tissues. The quan- 
tity and distribution of these acids in 
natural fats vary widely*!*°. The fats 
and oils of vegetable origin that are 
most commonly 
chiefly 


found 


used for food contain 
palmitic, and 
linoleic acids, are low in phospholipid 
content, and lack arachidonic acid. The 
vegetable general, contain a 
higher proportion of unsaturated fatty 
acids than do fats of animal origin. 
Hydrogenation of vegetable oils, em- 


oleic, stearic, 


fats, in 


FATTY ACIDS 


Number of 


Example Carbon Atoms 


Oleic acid 18 
Linoleic acid 18 
Linoleic acid 18 


Arachidonic Acid 20 


ployed to produce solidification and to 
inhibit development of rancidity, satu- 
rates the double bonds of the unsatu- 
rated fatty acids and may, in some 
instances, alter their biologic activity. 
Not all unsaturated fatty acids in veg- 
etable oils are affected equally by the 
hydrogenation process. 

Animal fats are composed prim: arily 
of the glycerides of oleic, stearic, and 
palmitic acids, with small amounts of 


mvristic and linoleic acids. Arachidonic 
acid is found only in fats of animal 
origin but occurs inconsistently and 


in small quantities. The fatty acid con- 
stitution of animal fats can be altered 
by changing the fatty acid?®.5°.31,57,61 
or protein** content of the diet. 

Fats of marine animals contain a 
higher proportion of unsaturated fatty 
acids than do those of land animals2!*°. 
This is of interest as a possible adap- 


Q? The American Journal of the Medical Sciences * January, 1957 


tive phenomenon, since fats of high 
unsaturated fatty acid content have 
lower melting points than do more 
saturated fats. The importance of this 
to a poikilothermic animal which may 
be subjected to low temperatures seems 
obvious. Such isothermic marine mam 
mals as whales and seals also have 
body fat of a relatively high degree of 
unsaturation, which may reflect their 
diet of fish and other sea animals. 

The fatty acids utilized by the ani- 
mal organism for its metabolism may 
be derived trom the fats of the diet, 
or they may be synthesized from car- 
bon fragments arising from glucose*® 
or protein**:** sources. The synthesis of 
fatty acids is complex and, at present, 
imperfectly understood. It is clear, how- 
ever, that many enzyme systems are 
involved, some of which require vita- 
mins of the B complex as coenzymes. 

The types of fatty acids that can be 
formed from nonfatty-acid precursors 
are not completely known. It has been 
shown, however, that three of the un- 
saturated fatty acids, linoleic, linolenic, 
and arachidonic acids, cannot thus be 
synthesized in quantities sufficient to 
meet the metabolic requirements of a 
number of animals in which they have 
been shown to be required for main- 
tenance of life and health. In these 
regards they are analogous to the 
essential amino acids and so have been 
termed “essential fatty acids.” 

Arachidonic acid can be formed from 
linoleic acid in the presence of ade- 
quate concentrations of pyridoxine*** 
Thus, arachidonic acid is not required 
if adequate quantities of linoleic acid 
are present in the diet. Linoleic acid 
appears to function chiefly as a_pre- 
cursor of arachidonic acid, which pos- 
sesses some two and one-half times 
greater biologic potency when fed to 
animi ils made deficient in fatty acids”? 

Linolenic acid, when given alone, 
is less effective in correcting some of 


the manifestations of fatty acid defi- 
ciency than are linoleic or arachidonic 
acids. However, when small amounts 
of linolenic acid are given simultane- 
ously with linoleic acid, the eftective- 
ness of the former substance is greatly 


Thomasson‘ also 


enhanced!* 
found only slight biologic activity of 
ordinary linolenic acid (9, 12, 15 octa- 
decatrienoic acid in fatty acid-de 
ficient animals but reported that the 
gamma isomer of this acid, with double 
bonds in the 6, 9, and 12 positions, 
exhibited biologic -potency equivalent 
to that of linoleic acid 

It is not clear whether the penta 


and hexaenoic acids can be synthesized 


from nonfatty-acid precursors, al 
though some data indicate that they 
cannot?" Holman his co 
workers*=:** have demonstrated that 


linolenic acid can be converted to a 
hexaenoic acid or acids. Linolenic and 
hexaenoic acids are apparently more 
effective than are linoleic and arachi 
donic acids in restoring growth in rats 
made deficient in fatty acids. On the 
other hand, the latter acids appeal to 
be more effective in curing cutaneous 
lesions of deficient animals. 

The requirement for the essential 
fatty acids by animals maintained on 
fat-deficient diets has been amply con 
firmed in all species studied®*. Evans 
- in 1926, first established the 
essentiality of fat in the diet of rats for 
maintenance of growth and ovulation 
Burr and Burr’, in 1929, further de 
scribed the syndrome produced in rats 
on diets deficient in fat and noted the 
occurrence of acrodynia, which is mani 
fested by erythematous scaling of the 
skin of the tail and paws, with loss of 
hair and eventual necrosis of the tail 
They demonstrated that this syndrom 
was not caused by deficiency of the 
fat-soluble vitamins A, D, or E in the 
diet. Cure of the afflicted animals 
could be effected, with varying degrees 


and Burr 


ot efficiency, by administration — of 
linoleic, linolenic or arachidonic acids 
but not by use of monoenoic acids, satu 
rated tatty acids, or glycerol. 

Additional features of the tat 
deficiency syndrome in animals include 
diminished capacity for work*", de- 
renerative lesions of the kidnevs with 
hematuria failure to mate'®, de- 
creased survival of and 
increased metabolic Kunkel 
ind Williams®*, who observed increased 
ctivity of cytochrome oxidase in the 
ivers of animals deficient in essential 
fatty acids, suggested that these acids 
vy be necessary for normal function 
f this enzyme system. Increased con 

unption of water, without water diure- 

has been observed'". Much of the 
iwested water is retained, but some is 
pparently lost through the skin be 
ase ol ncreased permeability to 
ite! Hansen and associates” 
ive described in detail the sequence 

f changes in the skin of dogs which 

id been maintained on low-fat diets. 
\nother effect of fat-deficient diets that 

be related to alterations in metabo 
sm of the skin is increased suscep 
ility of deficient animals to injury 
mm Roentgen irradiation. Death can 
prevented by maintenance of ade 
ite levels of linoleic or linolenic acid 
both, in the diet 
\lteration in the deposition ol 
lvunsaturated fatty acids fat- 
ficient rats have been studied by Hol- 
n and his associates*’:". A striking 
crease in the polyunsaturated tatty 
s in the tissues (including the 
od) occurs within 3 months on such 
egimen. Tetraenoic acids in heart 
ids show relatively less change than 
those of other organs. The remaining 
vunsaturated fatty acids of the heart 
m more responsive to changes in 
ty acid intake than do those of other 
\ ues. The trienoic acid content of 
liac lipids of fat-deficient animals 
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is relatively high and decreases when 
the diet is supplemented with corn oil 
or cod liver oil. 

The cholesterol content of the liver 
and adrenal glands of rats maintained 
on diets deficient in fat is increased, 
and plasma cholesterol levels are dimin- 
ished*. The increase in liver cholesterol 
is predominantly in the ester fraction. 
When cottonseed oil or linoleic acid is 
added to the diet, the levels of choles- 
terol in the plasma and liver return 
to normal. 

Diminished uptake of radioactive 
phosphorus by the ac id-soluble organic 
phosphorus fraction of livers from rats 
made deficient in fattv acids has been 
reported 

Most of the manifestations of fatty 
acid deficiency in animals can be cor- 
rected by administration of one or 
more of the essential fattv acids or of 
natural fats that supply these acids. 
\lonoenoic or saturated fatty acids are 
ineffective. In some instances, the addi- 
tion of natural fats to the diet is more 
effective than can be accounted for by 
the amount of known essential fatty 
acids that they contain. This suggests 
the presence of other, yet unidentified 
essential factors in natural fats. 

No evidence of a clear-cut deficiency 
svndrome has been found in human 
subjects maintained on low-fat or fat- 
free diets. Some investigators have ob- 
served the occurrence of eczematoid 
cutaneous lesions in children fed diets 
low in These lesions disap- 
peared upon the addition of fat to the 
diet and in at least one instance re- 
curred when fat was again omitted. 

Hansen* measured cholesterol, total 
fatty acids, and the iodine number of 
serum of normal subjects of various 
ages and of 31 infants and children 
with eczema. The majority of eczema- 
tous subjects was found to have signifi- 
cantly less unsaturated fatty acids in 
serum, as determined by the iodine 


} 
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number than did normal subjects of 
similar ages. No correlation was found 
between the iodine number of the 
serum and the subject’s previous diet 

history of infection. When unsatu- 
rated vegetable oils, such as corn oil 
or linseed oil, were given orally, a 
rise in the iodine number of the serum 
was observed which, in many _in- 
stances, was accompanied by improve- 
ment of the cutaneous lesions. A paral- 
lel study by Brown and Hansen™ 
indicated that in patients with un- 
treated eczema, serum levels of both 
linoleic and arachidonic acids were 
lower than those of normal subjects. 
Oral administration of corn oil or lin- 
seed oil, topical application of crude 
coal tar ointment, or both, was not 
followed by increased levels of arachi- 
donic acid in the serum, whereas levels 
of linoleic acid returned to normal. 

Hansen and Wiese**® maintained an 
infant with chylous ascites on a diet 
that provided approximately one gm. 
of fat daily in the form of butterfat. 
During the observation period of 22 
months, the only significant abnormality 
found in the serum lipids was a low 
iodine number of the serum fatty 
acids, indicating a reduction in the 
amount of unsaturated fatty acids. 
Following death of the subject during 
an operative procedure, histologic and 
chemical analyses of the tissues re- 
vealed no significant deviation from 
similar analyses in a normal child of 
approximately the same age. 

Brown and his associates'* reported 
that the iodine number of the serum 
fatty acids, as well as the percentage of 
linoleic and arachidonic acids, de- 
creased in a male volunteer who sub- 
sisted for six months on a diet that 


furnished less than 2 gm. of milk fat — 


daily. Loss of some 10% of initial body 
weight occurred during the experi- 


mental period. 
Wiese and her colleagues*® deter- 


mined the concentrations of unsatu- 
rated fatty acids in the serum of a 
group of healthy children who received 
3.2 to 3.6% of their total daily caloric 
intake in the form of linoleic acid. 
Only negligible amounts of arachidonic 
acid were found in the diet, and the 
authors concluded from their data that 
no requirement existed for this sub- 
stance. Levels of serum fatty acids in 
general, tended to be lower in infants 
than in children over 2 vears of age. 
In a companion study, ‘Hansen and 
Wiese*? compared leve Is of serum fatty 
acids of normal children with those 
observed in a group of hospitalized 
children in “fair” nutritional state 
and in a _ second hospitalized group 
of children whose 
considered “poor.” No significant dif- 


nutrition was 


ference in levels of total serum fatty 
acids was observed among the three 
groups. In the two groups of inade- 
quately nourished children, levels of 
dienoic, tetraenoic, and hexaenoic 
acids were significantly lower than 
those found in the normal group. 
Trienoic acid levels in the serum of 
the inadequately nourished children 
were significantly higher than those in 
healthy children. The reason for this 
latter observation is not clear, but the 
possitvility exists that it may reflect 

i block in the conversion of linolenic 
ae (or some other trienoic acid) to 
acids of a higher degree of unsatura- 
tion, such as hexaenoic acids. 

There is evidence that a metabolic 
relationship exists between pyridoxine 
and the essential fatty acids. It is not 
known what role alterations in the 
metabolism of these acids may play in 
producing some of the manifestations 
of penn deficiency. Witten and 
Holman*! have shown that pyridoxine 
is necessary for the formation of 
arachidonic and hexaenoic acids from 
linoleic and linolenic acids. Studies of 
pyridoxine and fatty acid deficiencie: 
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indicate an interrelation 
vitamin and these acids, 

sparing effect of one 
the other is in- 
duced. Pyridoxine may effect a partial 
of cutaneous lesions in fatty acid 
tatty par- 
acid, produce 


in rats further 
between the 
manifested by 
when deficiency of 
cure 


deficiency: essential acids, 


ticularly linoleic may 


parti: il cure of the cutaneous lesions of 


pyridoxine deficiency”: Pyyj- 
doxine deficiency in rats is accompan- 
ied by decrease in carcass fat, with 


in the iodine number of the 
body lipids and in the proportion of 
phospholipids my Relatively large doses 
of linoleic acid are reported to produce 


slow 


thh Crease 


improvement in the cutaneous 
esions of pyridoxine deficiency induced 
in human subjects by administration of 
The nature 
relation between the 
essential fatty acids and pyridoxine are 
not known. A potentially fruitful field 

thus offered for future investigation. 

The role of dietary fats in the regula- 


pyridoxine antagonist??, 


ind extent of the 


tion of cholesterol levels in human 
erum is being intensively investigated 
it the present time. It seems well 


stablished that a diet which contains 
ttle or no fat will produce a fall 
meentrations of cholesterol in the 
2. Cholesterol levels 
ipidly return to their control values 
hen animal or vegetable fat is re- 
tored to the diet*!47-%, It ha, been 
ncluded from these observations and 
that levels in the 
rum are related to total dietary in- 
ke of fat regardless of the type of 
present in the diet*?:** 
Observations that conflict with this 
reported by Kinsell 
d his associates®? in a series of pi 
first of which appeared in 1952. In 
tients maintained on diets in which 
retable oil furnished the main source 
calories, they observed a decrease in 
level of cholesterol in the serum that 
‘cted chiefly the esterified cholesterol 


16.48.60.68,74.80.8 


rum 
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fraction. A modest decrease in the level 
of serum lipid phosphorus was noted 
without any significant change in the 
total neutral fat fraction of the serum. 
The addition of large amounts of 
cholesterol (30 or 60 gm. daily) to the 
vegetable oil diet for short periods of 
time did not produce a significant ele- 
vation of serum cholesterol, although 
studies of sterol excretion in the feces 
indicated that about 50% of the amount 
administered absorbed®!. When 
animal fat was substituted isocalorically 
for the vegetable fat, levels of choles- 
terol in the reverted to their 
control values. This cholesterol-lower- 
ing effect of vegetable fat was observed 
in patients with a variety of clinical 
conditions associated with elevated or 


Was 


serum 


depressed serum cholesterol levels, as 
well as in those with normal levels. 
The addition of 134 gm. of vegetable 
fat, in the form of nuts, to a diabetic 
diet that contained 101 gm. of animal 
fat produced but definite, fall 
in serum cholesterol and phospholipids. 

The mechanism of this cholesterol- 
lowering effect was not clear, and the 
presence of several uncontrolled var- 
iables in the experimental scheme was 
pointed out by the authors and by 
others** . Subseque nt studies age: been 
of conaiden able importance in clarify- 
ing some of the questions raise “ by this 
work. Ahrens and his colleagues! ob- 
served a definite decrease in serum 
cholesterol and phospholipid levels 
when vegetable fat was substituted 
isocalorically for animal fat in the diets 
of obese, but otherwise healthy, sub- 
jects. Cholesterol levels were not sig- 
nificantly affected by the addition of 
as much as 4 gm. of cholesterol to the 
vegetable diet*. Hardinge and Stare*® 
observed that vegetarians had signifi- 
cantly lower levels of serum cholesterol 
than did nonvegetarians, despite free 
intake of vegetable fats. Beveridge and 
associates® were able to lower the serum 


slow, 
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cholesterol levels of subjects on a fat 
free diet by the addition of corn oil 
to the diet. Kinsell and his colleagues* 
were unable to duplicate the choles- 
terol-lowering effect of vegetable fats 
by the administration of equivalent 
amounts of vegetable sterol or phospho 
lipid fractions. Diets containing vege 
table fat that furnished 38.4 or 58.5' 
of the total daily caloric intake were 
found to produce decreases in serum 
levels of cholesterol ‘and phospho 
lipids** Animal fat, in the form of 
butter, used isocalorically at the higher 
level of intake, did not produce a sig 
nificant decrease in these serum lipid 
compone nts. Addition of cholesterol to 
the vegetable fat diets in quantities 
equal to that found in the animal fat 
diet. produced decreases in the level 
of lipids in the serum equivalent. in 
magnitude to those observed with the 
unsupplemented vegetable fat. 
Bronte-Stewart and associates!” found 
decreased levels of serum cholesterol 
when diets which contained 100 om. 
of unsaturated vegetable oil, free of 
sterols, were given. When the same oil 
was hvdrogenated and fed _ isocalori- 
cally in place of the unsaturated oil, 
serum cholesterol rose to levels above 
control values. The addition of 100 om. 
of various unsaturated vegetable oils 
to diets that furnished 100 om. of ani- 
mal fat daily in the form of beef drip- 
pings, butter or eggs produced 
decreases in serum Cholesterol levels. 


Seal and pile hard oil, unsaturated ani 


mal fats, were found to be effective in 
reducing the serum cholesterol levels of 
subjects on low-fat diets 

Recently, Kinsell and his colleagues*” 
observed a prompt and profound de 
crease in serum cholesterol, tollowing 
initiation of a constant formula diet in 
which synthetic triglyceride was 
the sole source of dietary fat. This 
triglyceride contained 2% linoleic, 74 
oleic, 19% palmitic and 5% stearic acids 
Linoleic acid was the only” essen 
tial fatty acid pres nt. The addition of 
10 gm. of cholesterol daily to this diet 
resulted in only. slight elevation of 
serum cholesterol levels. Substitution 
of a saturated vegetable oil for the svn 
thetic fat in the diet resulted in a pro 
gressive rise in cholesterol and phos 
pholipid levels of the serum. 

It seems clear, from the experiments 
so. far reported, that vegetable fats 
exert a controlling influence the 
level of serum cholesterol and phospho 
lipids in human subjects. This effect is 
apparently attributable to their content 
of unsaturated fatty acids, perhaps the 
essential fatty acids. The hypothesis 
that the essential fatty acids play a 
critical role in lipid transport mecha 
nisms is an attractive one that has intet 
ested several investigators The 
use of svnthetic fats and formula diets 
under carefully controlled conditions 
may be expr cted to do much to explai 
the role of the essential fatty acids 
in human lipid metabolism. 
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GENERAL CONSIDERATIONS. Cerebro- 
vascular lesions are sufficiently com- 
mon that their care is a problem to all 
physicians*. The magnitude and mun- 
lane character of the problem is such 
that 


rent literature have long since given 


historical considerations cur- 
vay to etiologic classifications, diagno- 
is, and treatment. Vital statistics indi- 
ate that cerebrovascular disease is now 
the third most common cause of death 
n the United States**. Similar evidence 
that the 
rovascular stroke may increase in the 
iture. In a growing population with 
longevity increasing through the years 


ndicates incidence of cere- 


peak occurrence of stroke the inci- 
nce would tend to increase. 
CLINICAI the 


of cerebrovascular dis- 


CONSIDERATIONS. — In 
tural history 
se one event is salient. This dramatic 
isode is stroke. Common lay obser- 
tion of stroke has produced this 
scriptive christening with the conno- 
tion that the patient is struck down. 
the mind of the patient and his fam- 
stroke conjures up in stark reality 
ny new and formidable problems. 
the physician, stroke proclaims that 


serious clinical disease, long since initi- 
ated, is now established. 

The physician’s regimen of manage- 
ment is concerned not only with the 
social and family problems, but with 
two important medical issues. The first 
of the medical considerations is the 
stroke and the second is the primary 
disease. Needless to say, stroke may be 
the terminal episode in a protracted dis- 
ease. Bell states that of fatal cerebral 
strokes, 60% are caused by hemorrhage 
and 40% are secondary to thrombosis*. 

Clinical considerations in this paper 
will be confined to the diagnosis of 
hemorrhage and infarction, the patho- 
logic correlates of stroke. 

In general, stroke may be heralded 
by headache, vomiting, confusion, par- 
esthesias, and minor paresis. Stupor 
and vital function impairment soon 
occur. As the pathologic processes of 
infarction or hemorrhage are estab- 
lished, focal signs occur. These may 
consist of paralysis of the extremities, 
of the special sensory or motor func- 
tions, or of the bulbar innervations. 
Severity of bulbar involvement may be 
an important factor, in exitus in stroke. 
(99 ) 
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Respiratory paralysis is the common 
cause of death in cerebrovascular le- 
sions. If there is survival from the 
immediate stroke, the ultimate prog- 
nosis depends on a number of factors. 
These include, 1) the magnitude of 
the hemorrhage or infarction, 2) the 
severity of the underlying disease, and 
3) the condition of the cerebrovascular 
circulation. 

CEREBRAL CIRCULATION. The brain is 
supplied through the internal carotid 
and the vertebral arteries. The two 
internal carotid arteries form the an- 
terior part of the circle of Willis, and 
then terminate as the ophthalmic 
artery to the retina. The two vertebral 
arteries join to form the basilar artery 
below the pons. As the basilar runs 
anteriorly it divides between the cere- 
bral peduncles to form the posterior 
cerebral arteries and the posterior por 
tion of the circle of Willis. Therefore, 
the circle of Willis is a reservoir fed 
by four large-diameter arteries. From 
this annulet reservoir of relatively 
small bore, branches distribute blood 
to localized areas of the brain. In fail- 
ure of a portion or a branch of the 
circle of Willis, collateral supply is 
available from arterial systems in ad- 
jacent areas. The adequacy of collateral 
circulation after vascular occlusion may 
be a most important consideration. It 
would appear from observing patients 
with brief stroke that collateral circu- 
lation is a denominator in minimizing 
the dimensions of infarction. The fre- 
quency of severe stroke in infarction, 
however, suggests that collateral circu- 
lation is often inadequate. 

In cerebrovascular disease the col- 
lateral vessels as well as the main 
arterial system may be diseased. If the 
collateral arterioles are involved 


could be assumed that they might not 
function on demand. Whether this is 
true cannot be definitely answered be- 
cause of insufficient knowledge of the 


anatomy and function of collateral vas- 
cular systems. 

Recent studies have suggested that 
the external carotid and meningeal 
vascular systems are important in col- 
lateral supply. For example, Vander 
Eecken and Adams believe that the 
basal ganglia and brain stem are in 
part supplied by nonanastomosing 
penetrating arteries from the meningeal 
network?!, 

Vaernet reported 4 cases of throm- 
bosis of the internal carotid artery in 
the neck in which the carotid syphon 
was filled through the terminal portion 
of the ophthalmic artery anastomosing 
with the external carotid system*”. 

Cerebral circulation also fails in dis- 
orders of cardiac output*’. Lesions of 
the aorta, aortic arch and = cervical 
vessels may also compromise the cere- 
bral circulation. 

In stroke all body svstems have to be 
searched for a capricious etiologic 
factor. 

IMPORTANT PHYSIOLOGIC FACTORS. The 
continuous function of cerebral cells 
requires an intact circulation and a 
relatively constant rate of cerebral 
blood flow because these cells do not 
store food energy, and, therefore, must 
be supplied at a relatively constant 
rate. Liver stored glucose when circu- 
lated to the brain and oxidized pro- 
vides a constant energy supply. The 
relatively high requirement of cerebral 
cells for oxygen and glucose demands 
about 17% of cardiac output. Kety and 
Schmidt estimate that the required 
volume of cerebral blood flow is in 
excess of 700 ml. per minute?'. It is 
estimated that of the total body oxvgei 
demand, 20% is utilized by the brain? 

It is interesting to reflect on th 
interrelationships of circulatory volum: 
of this magnitude with hypertensior 
hypotension, increased resistance t 
flow, thrombosis, and bleeding. Cer 
tainly the magnitude of the circulator 
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volume has an important bearing on 
the character of the infarction or hem- 
and its treatment. The com- 
plexity and frequency of the problems 


orrhage 


place effective therapeutic agents in 


short supply and great need, respec- 


tively. Of widely used drugs few effects 
indications and con- 
during the 
little 


sugges- 


ire prove d. The 


- 
traindications of drugs 


bleeding and thrombosis are 
understood. The 
tive of the 


Jayne 


following are 
data 
Scheinberg, 


which is of 
Rich, 
Belle found that 0.2 gm. of papaverine 
200 ml. of 
ina period of 20 minutes 
cerebral blood flow ap- 

in normal young men*". 
Duke, and Battey 
39 patients the inhalation 


type of 
value and 
njected intravenously in 
normal saline 
nereased the 
proximately 13 
Heyman, Patterson, 
that in 


f 100% oxygen reduced the cerebral 
ood flow, while a 50@ oxygen-air 
‘ixture did not!?. Scheinberg, Black- 


urn, and Rich reported no effect on 


rterial oxygen saturation or cerebro- 


iscular resistance following the admin- 


tration of 50 to 100 mg. of Priscoline* 


PATHOGENESIS Ol LESIONS Ol 


rrOKE. Infarction or hemorrhage may 


cur in morbid anatomic lesions of 


ie vessel in failure of cerebrovas- 
lar blood flow. In simple terms hemo- 
the 


pplying arterial system is obstructed 


namic failure results when, 1) 
blood return from 
e head is prevented by venous ob- 
delivery of 
ood is sufficiently decreased to result 
Altered intra- 
particularly, when 
is important in the 
ce rag ascular 
) low partial pres- 


he morrhage 3s 2 


uction o1 cardiac 
deficient cerebral flow. 
cular pressure, 


luc ed sudde nly, 
duction of lesions. 


Oxia secondary 


re of oxygen may result in cerebral 
irction. In anoxia, such as occurs 
cardiac asystole or arrest, even in 


ischemic 
both clinical 
pathologic examination. 


Ing people, 


w idespread 


rosis is suggested by 
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The most common vascular disorder 
of the brain is Essential 
in arterial thrombosis is an intimal 
plaque with superimposed thrombus. 
As this develops, occlusive reduction 
of cerebrovascular flow usually pro- 
infarction. Infarcts are 
of two types, descriptively referred to 
ischemic or, 2) red. Petechiae 
in the cortex portion of the infarct 
grossly distinguish the red infarct from 
the anemic. Ischemic infarction is seen 
most often after 
atherosclerotic artery. Ischemic cerebral 
infarction associated with stroke may 
occur in patients without thrombosis 
result of a combination of de- 
output and 
increase in cerebrovascular 
An example is the 
patient with acute coronary thrombo- 
The 
decreased cardiac output is insufficient 
to overcome the 


thrombosis. 


duces necrotic 


as, 1) 


thrombosis in an 


as a 
creased cardiac athero- 
sclerotic 

resistance to flow”. 
sis whose first sign is hemiplegia. 


increased cerebrovas- 
Unless cerebral 
atherosclerosis is present, coronary in- 
rarely, if has hemi- 
plegia as the initial Cole and 
Sugarman reported a series of patients 
in whom the central nervous symptoms 
so dominated the clinical picture that 
a causative cardiac accident was 
initially overlooked. In these patients 
convulsion and syncope was common’. 

Thrombosis of veins and sinuses, pre- 


cular resistance to flow. 
sufficiency ever, 


io 
sign. 


infectious diseases, 
the advent of 
antibiotic therapy of coccal and bacil- 
lary One form of cerebrovas- 
cular has, therefore, been 
brought under control. Smith reported 
the occurrence of cerebral thrombo- 
phlebitis without any evidence of intra- 
cranial arterial disease®?. He also re- 
ported one case of cerebral thrombo- 
phlebitis in association with thrombo- 
angiitis obliterans. Stevens states that 
the cause of cerebral venous thrombo- 
pregnancy 


viously common in 
is less frequent since 


disease. 
disease 


| 
7 


is unknown**. Thurel, Pedrono, and 
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that occurring in the classical form. 


Gruner reported thrombophlebitis of In the former, infection, inflammation, no 
the vein of Galen associated with sec- infiltration (cellular chemical, and ma mi 
ondary hemorrhages of cerebral gray lignant), necrosis, trauma and other Ca 
matter and the pineal gland in a patient factors may operate str 
with a history of otitis media*’. Mitchell Heller reported a case of cerebral me 
believes that antibiotics and heparin hemorrhage secondary to periarteritis thi 
may be indicated in certain cases of nodosa and one secondary to thrombo sul 
venous thrombosis in acute infantile angiitis obliterans'*. The author has ob- bri 
hemiplegia*’. served fatal massive cerebral hemor- po 

Neuberger has recalled that the rhage in a 51-year-old patient with the mi 
pathogenesis of bleeding in cerebral febrile polyneuritis of  periarteritis les 
hemorrhage in hypertensive vascular nodosa. This patient did not have pre- ( 
disease is yet a moot question, as in- vious hypertensive arteriolosclerosis or cla 
triguing now as it was 30 vears ago**. atherosclerosis. Fahrlander and Klingler cu 
The following background seems to be have pointed out that a febrile neuritis Ch 
essential for the development of classi- in a patient with involvement of mul ma 
cal cerebral hemorrhage in hyperten- tiple organs suggests periarteritis Col 


sive vascular disease: 1) hypertension 


nodosa”. 


of many years duration, 2) arteriolo- Recently 3 patients who had_ not ol 
sclerosis of moderate severity and, 3) had hypertension were observed during roc 
occurrence of acute paroxysms of ele- acute paroxysms of elevated blood | 
vated intravascular pressures in hyper- pressure levels. Or 
tensive individuals. The first, an 1S-vear-old boy, re teri 

Although the nature of the specific ceived 5 ml. of epinephrine during an ‘as. 
abnormality of the vessel wall result- elective surgical procedure. The blood den 
ing in bleeding in classical cerebral pressure was recorded for one-half SC 
hemorrhage is unknown certain lesions hour at 300 plus systolic and 220 dia 
deserve further study. Structural dis-  stolic. This patient remained uncon ra 
organization of the vessel wall is scious for 4 days. Funduscopic exami ten: 
essential. Participating in this disorgan- nation revealed numerous retinal hemor er 
ization one may observe abnormality rhages. Although the prognosis ap ton 
of the vasa vasorum with intramural dis- peared grave during the 4-day period resi 
section, small aneurysm formation, of coma, recovery was complete. Com mor 
angionecrosis, cellular and chemical in- plete recovery occurred after a 20 \ 
filtrations, vascular rupture involving vear-old woman received 6 to 10 ml p 
particularly the adventitia, and extra- of epinephrine. In this patient shocl ven 
vasation=?:°" level blood pressures were recorde: 

Globus and Epstein believe that for 24 hours and the patient appeare: part 
paravascular as well as intramural moribund for a short period. Hist: sate 
abnormalities are important in the mine, an antidote, was not given i ( 
pathogenesis of massive cerebral hem- either case. In a third, a 52-vear-ol cons 
orrhage. Their studies led them to the patient who developed a massive fat: and 
conclusion that ischemic focal enceph- cerebral hemorrhage during a_ seri¢ Ost 
alomalacia with lowered brain tissue of acute paroxysms of hypertensiy 0 
coherence permitted the diseased vas- pressure levels, a pheochromocytom . 
cular wall to rupture", was found on necropsy. In this patie rheu 

In nonclassical cerebral hemorrhage retinal hemorrhages developed withi Rec 


the mechanism of bleeding varies from 


a 24-hour period. 


Trauma produces a simple torm of 
ionclassical cerebral hemorrhage which 


nav be associated with stroke. Carotid- 
ivernous fistula not associated with 
troke represents a more complex trau- 
natic intracranial hemorrhage. Since 


this occurs within the cavernous sinus, 
cere- 
do not occur. Bassett has 
that fracture through the 
niddle fossa 1S likely to produce this 


ubarachnoid extravasation 
bral damage 


pointed out 


esion 
One ot the 


iSsl al he morrhage 


common forms of non- 


| is that which oc- 


urs in ruptured “berry” aneurysms. 
These have been attributed to inflam- 
ation, trauma, arteriosclerosis and 

ngenital detects. Handler and 


Blumenthal re ported the development 


f “berry” aneurysm in 9 patients with 


cal prolite rative arteritis!” 
In classical 


cerebral hemorrhage one 


more of the above-mentioned §ar- 


rial alterations are in evidence. Oc- 
the 


cannot be 


sionally bleeding evi- 
and the 


ertained 


destroys 


nce Cause 


In spontaneous cerebellar hemor- 
ige Hvland and Levy found hyper- 
nsion in 50% of the cases. Eight cases 
ere considered secondary to angiom- 
sus malformation. Five of 32 cases 
ulted from blood dyscrasia. The 
tality rate was in excess of 95%". 
\lany authors have believed that in 


hemorrhage the 
nule participates in important ways 

Phe extent of this 
rticipation are neither proved nor 
nplete ly understood. 


pertensive cerebral 


manner and 


erebrovascular embolism has been 
sidered ot 
1 of the 


truction 


infrequent occurrence 
static nature of a simple 
In regard to frequency, 
must recall that in clinical prac- 
embolism is commonly observed in 
and coronary heart disease. 
\dams indicated that 
olism is more common than pre- 


rhcumati 
Recent studies of 
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viously reported'. Fisher and Adams 
that embolism is a dynamic 
much more complex than 
simple obstruction'*. The embolic ob- 
struction may be temporary or perma- 
nent. In addition to te mporal alterations, 
spatial changes occur consisting of 
fragmentation, canalization, re-embol- 
ization into smaller vessels and reper- 
fusion of previously infarcted areas. 

The use of anticoagulation therapy 
in embolism may further alter the 
embolic obstruction and the infarction. 
If so, our present concepts of this 
little understood catastrophe may un- 
dergo modification. 

CEREBRAL arterial 
thrombosis, prodromal symptoms pre- 


believe 
process, 


rHROMBOsIS. In 


cede the patient's being struck down. 
The prodrome is frequently initiated 
At first a small area, 
for ex: imple, the foot, may be involved. 
Later a larger area, for example, the 
entire extremity, is pare sthetic. 
Soon there is weakness. Both pares- 
thesia and paresis may undergo remis- 
once or a number of times. In a 
few hours or eventually anesthesia and 
paralysis overtake the minor symptoms. 
In dominant brain involvement the his- 
torian is likely to be confronted with a 
patient who does not understand what 
and who cannot 
execute simple commands, for example, 
the patient has aphasia and apraxia. 
Vascular occlusion in the cerebrum is 
characterized by alteration of con- 
sciousness and paralysis. In the lower 
brain, such as in cerebellar and partial 
brain stem thrombosis, for example, 
in thrombosis of the posterior inferior 
cerebellar artery, vomiting, vertigo, 
and ataxia are characteristic. A patient 
with this lesion is unable to walk or 


by paresthesi: is. 


lowe T 


sion, 


he sees or hears 


stand as a result of imbalance and 

ataxia. He retains consciousness, talks 

and usually crawls to repose. 
Thrombosis and embolism of the 


cervical carotid and vertebral arteries 
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probably present more often than 
reported. Too often clinical and_ne- 
cropsy examinations do not include 
these vessels. Thrombosis at the origin 
and the bifurcation of the common 
carotid artery causes stroke'*. Fisher 
reported 7 cases of cervical carotid 
thrombosis associated with homolateral 
intermittent blindness and contralateral 
hemiplegia'’. Two years later he re- 
ported that atherosclerotic plaque with 
superimposed thrombus was found in 
45 cases of cervical carotid occlusion 
in 432 
level of the carotid sinus was the most 


consecutive necropsies''. The 


common site of thrombosis. The origin 
of the ophthalmic artery was also com- 
monly involved. A distal embolus was 
Lehnert, and 
Hasley re porte ‘d simulation of the syn- 


postul: ited 


drome of middle cerebral artery throm- 
bosis produced by a chromophobe 
adenoma of the pituit: irv"®, Scheinberg, 
Blackburn, Rich, and Saul iw, using a 
nitrous oxide technique for determina- 
tion of cerebral blood flow. found that 
in middle-aged subjects only the degree 
of vascular disease varied**. It was 
their opinion that chance played a part 
in the location of cerebrovascular ath- 
erosclerotic lesions giving rise to 
neurologic symptoms. 

In cervical carotid thrombosis, in 


cases in which the diagnosis cannot ’ 


be determined clinically, angiography 
may be of assistance. 

At the bedside the physician records 
any abnormality of the vital functions. 
A continuous record of such abnormali- 
ties is maintained. Respiratory and car- 
diac functions are carefully assessed. 
Oxygen and other therapy may be indi- 
cated immediate ‘ly in respiratory or 
cardiac embarrassment. The pi atient’s 
airway is inspected. Suction is kept 
at the bedside and used as frequently 


as necessary. The jaw is ke »pt in proper 


position so that the tongue cannot fall 
into the pharynx and obstruct the air- 
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way. Postural drainage of excess bron 
chial secretion is employed as indicated. 
Laryngo-epiglottic obstruction of the 
airway is relieved by tracheotomy. This 
should not be performed unnecess: irily, 
nor delayed when indicated**. If hy- 
poxia results from paralysis of the dia 


bulbar 


centers, mechanical respiration Is in 


phragm, intercostal muscles or 


order. 

After recovery from the immediate 
effects of infarction the physician orders 
symptomatic therapy as the need arises. 
Phenobarbital or chloral hydrate is use- 
ful for restlessness. Headache, if se- 
vere, May require an analgesic in small 
doses. The ice pack 1S prescribed too 
infrequently. It is an excellent and 
expensive pain reliever. In the pres- 
ence of respiratory failure, sedatives 
and analgesics are used with caution, 
if at all. 

During the first few days periodic 
neurologic examinations are performed 


The head is to be handled with great 
care. 
Fluid requirement in the uncon 


scious patient is satisfied, in accordance 
with need, by continuous intravenous 
drip. Fifteen hundred milliliters of 104 
solution of glucose is sufficient in most 
cases. 

After consciousness has been re 
gained, nasal-gastric tube feedings can 
be employed. Gastric dilation is to b 
avoided*”. This in itself is a serious 
complication and also may interfer 
with cardiac function by vertical pres 
sure transmitted through the dia 
phragm. 

In patients with respiratory embat 
rassment and secondary pulmonary 
edema the overadministration of flui 
and gastric dilatation particularly are t: 
be avoided. 

Protein balance is adequately mai 
tained. Daily inspection is made ¢ 
the pressure points for the erythem 
of early decubitus, frequently a sig 


is ] 
pov 
ear! 
New 
and 


SCT] 


be 


| 
if 
ju 
vit 
thy 
( 

von 
() 

\ 


f low tissue protein. Urinary infection 
corrected. 

retention 
place. The 
traumatized in 
Enemata 
third day, if 
iry. An enema should not exceed 250 


albuminuria are 
In bladder 
ithete) 
irethra 
aitients on 


dystunction a 
should be in 
must not be 
anticoagulants. 


re ordered each neces- 


nl., as the sudden evacuation of larger 
quantities of fluid from the colon may 


have untoward effects on cerebral cir- 


lation. A bowel lubricant is given 
Lightly. 

Convalescent care of the patient 
vith cerebral thrombosis is deserving 


the physician's perseverance. Ambu- 


lation begins early and increases as 
the patient s condition permits. After 
bedside dangling wheelchair 
raining, weight bearing is begun. This 

pe rmitted in accordance with motor 

wer. Muscle spasm induced by too 
early weight bearing is to be avoided. 


N localized 


Neural weakness is carefully 
id recorded. Physical therapy is pre- 
accordance with the localiza- 
nitude of the 


eatment 


ribe d 
nm and mag weakness. 
Long-term is directed at 


underlying primary disease of 
therosclerosis as well as the complica- 
n of thrombosis. 

One of the 
atherosclerosis and throm- 


of anticoagu- 


recent advances in the 
treatment ol 
formation is the use 
ts. This prophylactic therapy should 
used only in well-defined cases 
Millikan, Siekert, and Shick sugmest 
ticoagulant therapy as soon as the 
in thrombotic inter- 
the basilar 


TNOSIS 1S made 
tent 
system 


insufficiency of 


1 the use of anticoagulant therapy, 
st t 
d. Contraindications to the use of 
observed. 
Should hemorrhage occur in patients on 


laboratory control must be exer- 


treatment must be 


th. regimen, reversing therapy should 
available. 
irnett and Hyland believe that in 


nmediately 
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intracranial venous throm- 
of anticoagulants would 
Subarachnoid hemor- 
finding in this 


noninfective 
bosis the use 
be dangerous. 
rhage 
lesion’. 

The final phase of 
supervised assistance 


Was a Common 


care includes 
in occupational 
restoration or graduated retirement. 
CEREBRAL HEMORRHAGE. — Classical 
cerebral hemorrhage is the most devas- 
tating of lesions. At 
the time of hemorrhage, hypertension 


cerebrovascular 


and arteriolosclerosis have been 
standing. In approximately one-half « 

the cases of hemorrhage, 
inci- 
inde- 


cerebral 
atherosclerosis is an associated 
relatively 
pendent as far as is known. , 

Classical 


dental vascular lesion, 
hemor- 
rhage may develop instantane ously. In 
this case the patient is stricken imme- 
diately. In fulminating hemorrhage, 
exitus usually 1 to days. 
Secondary the brain 
1 part by rap- 
high mortality 
nating hemorrhage. 

which 
slowly, 


massive cerebral 


occurs in 
hemorrh: iges in 
stem, prob: bly caused i 
idly 
insure a 


incre asing pressure, 


rate in fulmi- 


hemorrhage de- 
headache and 
subtle confusion may be present for 
12 to 24 before the fully de- 
veloped stroke makes. its appearance. 
In either type of case, examination of 
the patient begins at once. A precision 
instrument, the ophthalmoscope, is of 
in grading the severity 
of hypertension, arteriolosclerosis, and 
any incidental 
Hypertension and arteriolosclerosis in- 
volve arterioles 0.1 mm. or less in diam- 
eter. The majority of retinal arterioles 
are 0.1 mm. or less in diameter. For 
these reasons the funduscopic exami- 
nation reveals the characteristic arteri- 
olar changes of hypertension and arte- 
riolosclerosis. One of the classical 
changes in hypertension is tortuosity 
of the retinal arterioles. In mz ny pa- 


In cases in 


ve lops more 


hours 


great assistance 


- 
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tients such tortuosity is first observed 
in the nasal half of the perimacular 
arterioles. As hypertensive arteriolo 


sclerosis advances tortuosity is ob 


served elsewhere the retinal 
arteriolar system. The medial coat and 
other structures of the arteriole in 
ophthalmoscopic examination appear as 
a light streak in the longitudinal axis of 
the vessel. The light streak is one 
fourth the width of the 


diameter in the 


arteriolar 
normal arteriole. As 
the grade of arteriolosclerosis increases 
the medial coat hardens, thickens, and 
becomes more reflective of the ophthal- 
moscopic illumination. As a result the 
light streak becomes proportionately a 
greater part of the visualized arteriolar 
diameter. In cases in which the ratio 
of the width of the light streak to the 
arteriolar diameter is approximately % 
the arteriole has the appearance of a 
burnished copper wire. This was first 
LS9S 
after the first description of hyperten- 


described by Gunn in shortly 
sion. In more severe grades of arteriolo- 
sclerosis the light streak occupies the 
silver 


full arteriolar diameter and a 


wire deformity is said to exist. These 
changes involve segments rather than 
the total length of the retinal arterioles 
Luminal attenuation is a part of the 
alteration. In the 


of the above changes the patient prob 


segmental absence 


ably has not had hypertension long 
enough to have sustained damage and 
probably does not have classical cere- 
bral hemorrhage. 

If severe tortuosity of the venules is 
present and the arteriole is normal, a 
patient has atherosclerosis. With the 
latter findings thrombosis is a miore 
likely Atherosclerosis 
involves only arterioles larger than any 
present in the retina**. The latter dis- 
itself in the retina by 
increased tortuosity of the venule. Such 
tortuosity is in direct proportion to the 
severity of the atherosclerosis. 


cause of stroke. 


ease manifests 
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In malignant hypertension there are 


papilledema and retinal exudates. 


renal function 


Early in this disease S 
adequate. 

After examination of the ocular fun 
dus one searches for other signs indica- 
tive of hemorrhage. As the hemorrhage 
becomes fully develop dd. CONSCIOUSNESS 
is lost and vital functions become im 
paired. Of these, respiration is the first 
to deteriorate. Cheyne-Stokes breathing 
usually precedes complete failure. At 
this time the pulse is slow and full 
After respiration has ceased, the pulse 
may continue for as long as 24 hours 
if artificial respiration is employed. The 
prompt, use of the mechanical respi 
rator in selected cases prevents anoxic 
brain damage and pulmonary hemor 
rhagic edema. Respiratory complica 
tions are one of the factors responsibl 
for the high mortality rate of it 
cerebral hemorrhage' 

In the period of the acute bleeding 
localizing findings are few and subtl 
difficult to evalu 


ate. Pressure stimulation of the supra 


Thev are. therefor 
orbital nerve may cause the patient t 
move voluntarily the unparalyzed ey 
tremities. The dee te ndon re He xes 
absent in the paralyzed extremities fo 
some hours or days following the bleed 
ing. A test of some accuracy is the rat 
of fall of the paralyzed extremities. Thi 
rate is increased in comparison wit! 
The wm 


paralyzed extremity, when droppe: 


the noninvolved extremities. 


appears to be partially supporte: 
Only a gentle and short drop is necé 
sary. 

In about 75% of 


hemorrhage, there is 


cases of cereb 


nuchal rigidit 
This usually indicates that bleeding h 
extended from the intracerebral ar 
into the space. If tl 


bleeding lacerates the cerebral cort 


subarachnoid 


and thereby enters the subarachn 
space, the prognosis is more guard 


than without laceration. If, howev 


if 
SCC th 
Vl 
li 
= 
1] 


ntraventricular hemorrhage occurs, the 
Since 
blood mav leave the ventricular system 
through the 


vill also 


prognosis is even more serious. 
foramina of Luschka and 
subarachnoid hemorrhage 
occur intraventricular 
extension 

intra- 


erebral hemorrhage the spinal fluid 


In subarachnoid extension of 


bloody and under increased pressure 
Survival from cerebral 
unlikely if the spinal 
contains blood. Usually 


m most cases 
remorrhage iS 


Avid only a 


ingle diagnostic spinal tap is per- 
d 
Although often not of practical im- 


the skull 


calcified 


study of 
shift of the 
neal to the side awav from the hemor- 


ort radiographic 


may reveal 


During the critical period of the 
morrhage, that is, the first 4 days, 
itment Is svmptomatic and little 


re. With few exceptions the treat- 
ent is similar to that for thrombosis. 
ntil the 
mplet ly understood, successful pre- 


pathogenesis of bleeding is 


ntive and therapeutic agents prob- 
will not be available. There is a 
mparabl need for specific thera- 


itic agents for hypertension and 


teriolosclerosis 

Wolf and associates believe that anti- 
ssor drugs and surgical operations 
the sympatho adrenal system have 
t gone far in solving the problem of 
rapy m essential hypertension™. 
\fter recovery from the critical pe- 


treatment is concerned with re- 
habilitation and follows the same 
eral pattern as in the treatment 


srram for cerebral thrombosis. 
reneral medical and hygienic meas- 
include physical as well as emo- 
tional Maintenance of 
nal body weight, proper nutrition, 


tro} 


considerations. 


of infections, protection from 
emotional 


sure and avoidance of 


Ss are helpful. 
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Nonstressful living may reduce the 
frequency of sudden increases in hyper- 
tensive blood pressures. If the incidence 
of bleeding is thereby decreased as it 
should be, since paroxysmal increases 
of blood pressure are one of the causes 
nonstressful living 
would be a worthwhile therapeutic 
objective. 


of hemorrhage, 


In classical cerebral hemorrhage, 
Zimmerman found that of 107 cases, 
94 died during the first attack, all 
within 5 weeks of onset®’. All 
were treated conservatively. 
Walton reported 312 cases of sub- 
arachnoid presumably 
secondary to “berry” aneurysm. Of 
these cases 45% died either immediately 
or within 8 weeks. One hundred twenty 
were alive 2 to 10 years later. Seventy- 
nine returned to their previous occu- 
pation*’. management 
was followed in this series of 312 cases. 
Surgical indications for the treatment 
of classical cerebral hemorrhage have 
been formulated by Grant'** and by 
Scott*™". In subarachnoid hemorrhage, 
as well, surgical interest is increasing. 
After rupture of “berry” aneurysms, 
Kahn believes that nonoperative con- 
servative therapy should be followed 
in the acute phase of bleeding. He 
institutes angiography and active treat- 
ment only if evidence of 
repetitive hemorrhage or the patient's 
course is continuously downhill’. 
Arteriovenous aneurysms of the 
brain are for the most part malforma- 
tions. Of the secondary changes 
occurring in these lesions, hemorrhage 
is the most common. This may be either 
subarachnoid or intracerebral, or both. 
In 43 cases reported by Olivecrona and 
Rieves hemorrhage occurred in 50%". 
Nonclassical cerebral hemorrhage 
occurs in intracranial vascular tumors 
and malformations. Hemorrhage of 
this type cannot be differentiated clin- 
ically from classical hemorrhage. 


cases 


hemorrhage 


Conservative 


there is 


| 
— 


Nosologic grouping and _ pathologic 
classification of these lesions have been 
comprehensively evaluated by Noran**. 
CEREBRAL EMBOLISM. The essence of 
this lesion is a sudden arterial obstruc- 
tion, more often than not in a cere- 
brovascular system with minimal dis- 
ease. This is true because the peak 
of incidence of embolism is in the 
earlier years of life before atheroscle- 
rosis has developed. As a result of 
embolization a red infarct follows. Red 
infarcts as a rule are not as severe as 
anemic infarcts. Factors probably re- 
sponsible for this are, 1) younger pa- 
tients, 2) minimal atherosclerosis, 3) 
lower incidence of hypertension and 
arteriolosclerosis, and 4) normal and 
undiseased collateral circulation. 
Emboli arise most commonly from 
the heart valves, walls, or auricles. A 
mural clot in rheumatic heart disease 
and myocardial infarctions is a com- 
mon source of cerebral emboli. In septal 
heart defect, an embolus from a periph- 
eral vein may by-pass the lung and 
infarct the brain. In subacute bacterial 
endocarditis, the embolus produces 
septic vascular obstruction. Mycotic 
arteritis, aneurysm formation and sub- 
sequent hemorrhage may occur. In a 


small percentage of cases of this dis-: 


ease, cerebral blood flow may be 
further reduced by simultaneous coro- 
nary embolism, valvular insufficiency, 
infectious arteritis and generalized 
sepsis. 

About 100 years ago Allbutt remarked 
that embolism of one intracranial ar- 
tery could be visualized with the 
ophthalmoscope’. He referred to cen- 
tral retinal arterial embolism, first de- 
scribed ophthalmoscopically by Von 
Graefe. Virchow was probably the first 
to describe the pathology of central 
retinal embolism*. Re-study of this 
condition as it is affected by modern 
therapy, including anticoagulants and 
vasodilators, may be of help in provid- 
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ing a more effective therapy in cerebral 
embolism. 

At the bedside the neurologic find- 
ings are often as follows. Premonitory 
symptoms are rare. The onset is sud- 
den and the symptoms may be severe 
at once. In some types of embolic dis- 
ease the onset may be insidious. In 
these cases gradual progression to 
death may occur. Frequently in embo- 
lism, particularly, in small arteries or 
in silent brain areas the symptoms dis- 
appear rapidly and recovery appears 
to proceed faster than in thrombosis 
or hemorrhage. However, some days 
following an embolic infarction serious 
or fatal hemorrhage may occur. In 
this the mechanism of bleeding is not 
understood. In embolism of large 
arteries the symptoms are correspond- 
ingly more immediate and severe. In 
obstruction of the basilar system, con- 
vulsions, coma, and vomiting may 
occur. Vomiting, even in semicomatose 
patients, may result in aspiration. 
Tracheotomy and bronchoscopic lavage 
may be indicated immediately. In em- 
bolism above the circle of Willis the 
severity of alteration of consciousness 
is dependent on the location and size 
of the area infarcted. Loss of con- 
sciousness is often of short duration in 
embolism in this area. 

The treatment of the acute phase of 
cerebral embolism is the same as for 
hemorrhage, with some exceptions. The 
patient is kept in a state of quietude 
so that further embolization does not 
occur. In selected patients the use of 
anticoagulants may be advisable. 
Underlying disease, such as coronary 
infarction, subacute bacterial endo- 
carditis, rheumatic heart disease, and 
peripheral thrombophlebitis, are treated 
immediately. 

In cerebal embolism the neurologic 
lesion may be subtle but severe. If 
there is question as to the possibility 
of embolization, complete neurologic 


e 
ti 
el 
T 
i 
h 
( 
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examination is desirable. This is par- 
ticularly true in subacute bacterial 
endocarditis. 

Summary. Cerebral stroke is a com- 
mon cause of disability and mortality. 
The incidence of stroke will probably 
increase. The three common cerebro- 
vascular accidents are classical cerebral 
hemorrhage associated with hyperten- 
sion and arteriolar sclerosis, cerebral 
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thrombosis associated with atheroscle- 
rosis, and cerebral embolism secondary 
to disease of the heart or peripheral 
veins. 

Increased understanding of the 
pathcgenesis of the above lesions, im- 
proved diagnostic methods, and more 
effective therapeutic agents will de- 
crease the morbidity and mortality of 
cerebrovascular stroke. 
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BOOK REVIEWS AND NOTICES 


GERMAN 
NuMBER 1, January, 1956. Monthly English 
Language Edition of Deutsche medizinische 


MEDICAL JOURNAL, VOLUME Il, 


Wochenschrift. Stuttgart: Georg Thieme 
Verlag, 1956. Price, $5.00 per annum. 


For over eighty years the Deutsche 
medizinische Wochenschrift has been not 
enly the leading weekly medical journal 
of the German-speaking peoples but has 
gained an international reputation. In order 
to establish and maintain a closer relationship 
between English-speaking physicians and 
their colleagues in the German medical pro- 
fession, the editors have decided to publish 
a monthly journal in English containing the 
most important articles from the Deutsche 
medizinische Wochenschrift and in addition 
carrying editorials, abstracts, reviews, s: ‘~nce 
briefs, questions and answers and medical 
news and views from German medical clinics 
and research institutes. The format is com- 
parable to that of the German publication 
with 32 pages of text - issue, measuring 
9% by 12% inches. Volume 1, Number 1, 
appeared in January, 1956. It leads off with 
three timely articles on the new antidiabetic 
medicament for oral administration, BZ 55. 
There are articles on the Long-term Results 
of Palliative Resection for Cancer of the 
Stomach, The Influence of Surgical and Med- 
ical Treatment on the Life Expectancy of 
Hypertensive Patients, The Hemorrhagic 
Fevers (especially as observed in Korea), 
Fractures in Childhood and Reviews of 
Properdin and Aldosterone. Future issues will 
be observed with great interest. R. K. 


THe Lunc. CLINICAL PHYSIOLOGY AND PUL- 
MONARY FuNcTION Tests. By JuLius H. 
Comroer, Jr., M.D., Ropert E. Forster, II, 
M.D., ArTHuR B. Dusors, M.D., 
A. Briscor, M.D., AND ELIZABETH CARLSEN, 
A.B. Pp. 219; 57 ills. Chicago: Year Book 
Publishers, Inc., 1955. Price, $5.50. 

Tus splendid monograph, like the Beau- 
mont Lecture upon which it is based, under- 
takes to explain in simple words and diagrams 
those aspects of pulmonary physiology that 
are important to clinical medicine. The 
authors, all highly regarded workers in this 
field, have succeeded admirably in their effort 
to clarify pulmonary physiology for medical 


students and physicians. 


After a brief introduction to pulmonary 
physiology, succeeding chapters are concerned 
with lung volumes, pulmonary ventilation, 
pulmonary circulation, ventilation: blood flow. 
ratios, diffusion, arterial oxygen, carbon diox- 
ide, pH, and mechanics of breathing. 

The section dealing with clinical applica- 
tions of pulmonary function tests is particu- 
larly good. This is followed by an appendix 
consisting of certain useful data, equations, 
and calculations which are employed in pul- 
monary function studies. A selected list of 
references is also given. 

This book is unreservedly recommended to 
medical students and clinicians. C. Z. 


Soranus’ GyNecoLocy. Translated with an 
Introduction by Owser Temkin, M.D., with 
the assistance of N. J. Eastman, M.D., 
Lupwic M.D., AND ALAN F. 
Gutrmacuer, M.D. Pp. 256; 2 ills. Balti- 
more: Johns Hopkins Press, 1956. Price, 
$5.00. 

SoraNus, writing in the 2nd century A.D. 
shortly before Galen, has long been accepted 
as one of the great Greek medical writers, 
and this despite the fact that most of his 
writings have been lost. 

This translation by Dr. Temkin, the well- 
known medical scholar and historian of the 
Johns Hopkins Institute is the first English 
translation of what is called Soranus’ most 
important work. Another of his major works 
on Acute and Chronic Diseases is known to 
us only in the paraphrase of Caelius 
Aurelianus’ Gynaecia, recently translated into 
English by I. E. Drabkin. Dr. Temkin’s 
description in his Introduction of the inter- 
esting vicissitudes of Soranus’ writings, brings 
out the scholarly efforts, mostly by Conti- 
nental physicians and philologists, that made 
possible the production of this book in 
English. The text on which it is almost 
entirely based is Ioannes Ilberg’s Greek text, 
itself an excellent example of 19 years of 
German scholarship at its best. This has 
been published as Volume 4 of the monu- 
mental but as yet unfinished Corpus Medi- 
corum Graecorum, (1927). Through the help 
of his 3 assistants, each contributing his 
special medical, classical and __ historical 
knowledge respectively, Dr. Temkin com- 
pleted the translation in 7 years. The final 


(111) 
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version, interrupted by World War II, now 
appears as Volume 3 of the Second Series 
(Texts and Documents) of the Publications 
of the Institute of the History of Medicine. 

Furnishing a valuable background, the In- 
troduction covers Soranus’ life and writings, 
the Methodist sect, Soranus’ theoretical con- 
cepts, his nosology and therapy, and an an- 
alysis of his Gynecology. 

Following the text is a list of some 40 
Ancient Proper Names, offered as ““a means 
of quick orientation,” and a much longer 
Materia Medica (30 pages), the page num- 
ber here being given for each reference in 
the text. (Wine, the longest, has 36 such 
references.) Only a few of these are repeated 
in the Index. 

The reader will not expect, of course, to 
add much to his store of gynecological knowl- 
edge. He should, however, profit from the 
portrayal of the imagery, experience and 
reasoning of an ancient physician whose out- 
look and milieu were very different from 
our own. And this was exactly what the 
Editors strove for. We are glad, indeed, to 
become acquainted with this, one may fairly 
say, erudite work, and wish it the successful 
career that it deserves. E. kK. 


THE Birtiary TRACT WITH SPECIAL REFERENCE 

TO THE COMMON Bite Duct. By JULIAN A. 
STERLING, M.D., F.A.C.S., Albert Einstein 
Medical Center; Graduate Hospital of the 
University of Pennsylvania. Pp. 381; 94 ills. 
Baltimore: The Williams & Wilkins Com- 
pany, 1955. Price, $10.00. 

Tuts volume is a well organized treatise on 
the biliary tract. It covers anatomy, physiology 
and pathology in addition to clinical lesions 
of the pancreas and biliary ductal systems. 
Laboratory and radiologic aspects are dis- 
cussed as is the anesthesia. Surgical pro- 
cedures concerning the common bile duct 
and pancreas are presented. 

The book is adequately illustrated and 
contains an extensive bibliography. It can be 
recommended to those interested in biliary 
tract disease, and is a worthwhile reference 


volume. H. C. 


ANNUAL REVIEW OF MEDICINE, VOLUME 6, 
1955. Edited by D. A. Ryranp, M.D,, and 
J. A. ANperRson, M.D. Pp. 459. Stanford, 
California: Annual Reviews, Inc., 1955. 
Price, $7.00. 

Tue latest volume of this valuable series 
begins with an interesting chapter by A. L. 
Bloomfield on the “Problem of Keeping Up 


with Medical Literature.” It is followed by 
excellent reviews of infectious diseases 
( viruses ), diseases of the gastrointestinal tract, 
the cardiovascular system, the nervous sys- 
tem, the respiratory system, the bones and 
joints, and the urinary system. The leuko- 
cytes and leukopathies are reviewed by W. 
N. Valentine, and there is a splendid chapter 
on neoplastic diseases by ,A. Haddow. Ad- 
vances in ophthalmology, allergy and immunol- 
ogy, psychiatry, pediatrics, and endocrinology 
are detailed in respective sections. Other 
topics included in this volume are nutrition 
and nutritional disease, contrast methods in 
diagnostic roentgenology, laboratory aids to 
diagnosis and therapy, antihypertensive drugs 
and toxicology. These reviews are prepared 
by one or more individuals who are author- 
ities in their respective fields. 

This volume should be as helpful as its 
predecessors to internists and other physicians 
in their efforts to keep abreast with medical 
progress. C. Z. 


AN ATLAS OF OTOLARYNGIC PATHOLOGY. By 
J. E. Asn, MC (Ret.), anp 
Mure, Raum, M.D. Pp. 572; 2024 ills. on 
420 plates (2 in color). Washington, D.C.: 
American Registry of Pathology, 1956. 
Price, $20.00. 

Tus atlas is the result of many years of 
selection and preparation of pathologic tis- 
sues in the files of the Armed Forces Institute 
of Pathology with the collaboration of the 
American Academy of Ophthalmology and 
Otolaryngology. It gives the clinical patholo- 
gist convenient access to the pathology of 
every condition remotely or specifically con- 
cerned with otolaryngology and provides the 
general pathologist with more detailed infor- 
mation of the pathology of this specialty than 
is available elsewhere. 

Five principal sections are devoted to gen- 
eral pathology, upper respiratory tract, lower 
respiratory tract, neck and ear. These sections 
are divided into appropriate chapters for the 
systematic development of each subject. A 
concise text, to which is appended important 
references, is employed to introduce each 
entity and provide general information. The 
major portion of the volume consists of illus- 
trations, most of which are excellently repro- 
duced photomicrographs. Inclusion of clinical 
data in the captions for the illustrations is an 
innovation of definite instructional value. 

This monumental work will receive enthusi- 
astic reception from otolaryngologists and 
pathologists and remain a prime source of ref- 
erence material for many years. H. S. 
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THE COAGULATION OF BLOop: METHODS ™F 
Srupy. Edited by L. M. Tocantins, M.D. 
Pp. 240. New York: Grune & Stratton, Inc.. 
1955. Price, $5.75. 

Tus volume was written primarily by mem- 
bers of the Panel on Blood Coagulation of 
the National Research Council. The various 
contributions are, therefore, highly authorita- 
tive. Included are sections dealing with proc- 
essing of blood and preparation of glassware; 
determination of dotting time of whole 
blood; blood platelets; plasma thromboplastin 
and precursors; thrombin and precursors; ac- 
cessory plasma or serum coagulant factors; 
fibrin and precursors; fibrinolysin precursors 
and inhibitors; blood, plasma, and serum anti- 
coagulants; and tissue anticoagulants. 

Investigators interested in various phases of 
the clotting phenomenon will find this com- 
pendium of methods a helpful guide. 

CZ. 


Tue NATIONAL ForMuULARY. American Phar- 
maceutical Association. 10th ed. Pp. 867. 
Philadelphia: J. B. Lippincott Co., 1955. 
Price, $9.00. 

Five years have elapsed since the previous 
revised edition of this standard work ap- 
peared. This newest edition embodies many 
changes and new features too numerous to 
mention. The reviewer wishes merely to com- 
pliment the editorial staff on the excellence 
of the work and to offer his thanks to the 
many contributors who have made the work 


possible. R. K. 


GesTaTION. Transactions of the Second Con- 
ference, March 8, 9 and 10, 1955, Princeton, 
N. J. Edited by Craupe A. Px.D., 
Harvard Medical School, Boston, Massa- 
chusetts. Pp. 262; 118 ills. New York: 
Josiah Macy, Jr., Foundation, 1956. Price, 
$5.00. 

Tuts volume records the papers and the 
discussion of the second Josiah Macy, Jr. 
Foundation Conference on Gestation. The 
major emphasis is on utero-placental circu- 
lation but some interesting information on 
the behavior of female rats during pregnancy 
is included. 

A considerable amount of the discussion 
is devoted to the changes in the spiral arteries 
of the endometrium, their development dur- 
ing pregnancy and the method by which 
they open into the intervillous spaces and 
the mechanism by which the maternal blood 
is circulated through the villous area. There 
was a good bit of skepticism directed toward 


Book Reviews and Notices 113 


the concept of a. marginal “sinus” in the 
placenta although everyone agreed that there 
are peripheral veins which lie near or at the 
edge of the organ. 

In a discussion on “Self Regulatory Func- 
tions During Gestation and Lactation” in the 
rat, Richter pointed out that spontaneous 
running activity in the rat seems to be related 
to endocrine changes during the estrous cycle, 
pregnancy and lactation, and that nest build- 
ing activity is related to temperature. Food 
selection by the rat is also altered by preg- 
nancy and lactation as well as by many other 
factors. 

Other reports concerned the “Social Re- 
actions of Pregnant and Lactating Rats” and 
“Delayed Placentation in Mammals.” 

The participants in the conference were 
mostly scientists who are authorities on var- 
ious phases of placental function or structure, 
placentation and gestation in animals rather 
than clinicians. The material, therefore, will 
be. of little interest to the physician who is 
looking for practical information which he 
can apply to clinical practice, but it will be 
both informative and tremendously stimulat- 
ing to those who wish to known more about 
the dynamics of the uteroplacental circulation. 

J. W. 


EXPERIMENTAL DESIGN AND Its STATISTICAL 
Basis. By D. J. Fuvney, M.A., Sc.D., F.R.S., 
Reader in Statistics in the University of 
Aberdeen, Scotland. Pp. 169. Chicago: Uni- 
versity of Chicago Press, 1955. Price, $4.50. 

Tue theory and practice of the branch of 
statistical science generally known as “ex- 
perimental design” is outlined in this book. 
After a brief discourse on statistical science, 
there follow chapters on counts, measure- 
ments, randomized blocks and Latin squares, 
incomplete block designs, factorial experi- 
ments, sequential experiments, biological 
assay, and the selection of a design. 

This volume is an excellent introduction 
to the principles and potentialities of experi- 
mental design, and is especially recommended 
to research workers in biology and medicine 
who have no special training in statistics or 
mathematics. Cc. 


THe NeEuROSES IN CLINICAL PRACTICE. By 
Henry P. Laucuiin, M.D. Pp. 802. Phila- 
delphia: W. B. Saunders Company, 1956. 
Price, $12.50. 

A new book on the neuroses is always wel- 
come since so many illnesses are emotional in 
origin. The author has written an inclusive 
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book on the neuroses taking into account their 
etiology, psychopathology, and _ treatment. 
Moreover, there is a good chapter on defense 
mechanisms, always a necessary part of un- 
derstanding neuroses. Considerable attention 
is given to the subject of fatigue. 

There is a chapter on trauma and ten pages 
devoted to brain washing, including the case 
of Cardinal Mindszenty. It seems to this re- 
viewer that the weakest part of this book 
is on treatment even recognizing the fact that 
a satisfactory presentation of treatment is 
difficult to give on the printed page. There are 
good case presentations but the author seems 
to leave the reader to his own resources in 
planning treatment schemes, schedules and 
technical maneuvers to bring about symptom 
removal. The author’s cases do not quite 
show how he does it in spite of an apparently 
clear understanding of why people develop 
neuroses. ». E. 


GYNECOLOGK CanceR. By JAMES A. 
CorscavEN, M.D., Sloane Hospital for 
Women, New York City. 2nd ed. Pp. 546; 
116 ills. Baltimore: Williams & Wilkins Co., 
1956. Price, $10.00. 

THe importance of malignancy of the fe- 
male reproductive organs is evidenced by the 
fact that about one-quarter of all cancers 
develop in these structures. In the second 
edition of Gynecologic Cancer, Corscaden 
describes in detail the methods for recogniz- 
ing and treating these lesions. 

About one-third of the text is devoted to 
carcinoma of the cervix which accounts for 
over half the cancers in the female reproduc- 
tive organs and is the most common cause 
of cancer death. The course of the disease and 
its diagnosis and management are described 
in detail. Diagnostic methods are presented 
and evaluated. Irradiation techniques, dosage 
calculation and complications are fully dis- 
cussed and surgical treatment is evaluated. 

The section on endometrial carcinoma is 
fully as comprehensive as is that on the 
cervix. Considerable attention is given to the 
background of women with malignant endo- 
metrial lesions. The woman who is most apt 
to develop this lesion appears to be a large, 
overweight, private patient who has had 
either excessive menstruation or abnormal or 
prolonged climacteric bleeding. She may have 
been infertile and she is apt to have diabetes 
or hypertension. The author casts considerable 
doubt on the effectiveness of preoperative 
irradiation. He believes that the basic treat- 
ment consists of hysterectomy and _ bilateral 
salpingo-odphorectomy and that differences 
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in results are probably based on differences 
in the extent of the lesions. 

The remainder of the book is devoted to 
a consideration of the other less common 
malignancies and to sections on the meno- 
pause, the management of the cancer patient 
and to a philosophic discussion of the nature 
of cancer. The book is well illustrated with 
116 charts, tables, line drawings, photographs 
and photomicrographs. The bibliography is 
extensive and includes classical contributions 
as well as recent papers from foreign and 
American literature. 

This book should prove invaluable to all 
gynecologists and to general practitioners who 
see women patients. If the principles of diag- 
nosis and treatment described here are fol- 
lowed, the number of patients cured of pelvic 
cancer will be greatly increased. J. W. 


PHARMACOPOEIA INTERNATIONALIS, VOLUME 
II. Pp. 350. Geneva: World Health Organ- 
ization, 1955. Price, $6.75. 

Wirn the appearance of this volume the 
first edition of the International Pharma- 
copoeia, published by the World Health Or- 
ganization, is now completed. The signifi- 
cance and value of such an international text 
can now be fully appreciated. The present 
volume consists of 217 monographs, 26 ap- 
pendices and one annex. It contains specifica- 
tions for pharmaceutical preparations intro- 
duced during the last few years, notably many 
antibiotics headed by penicillin. The appen- 
dices provide descriptions of important meth- 
ods of assay of the substances presented in 
the volume. The index of Volume II covers 
both volumes. R. K. 


ANTIMICROBIAL THERAPY IN MEDICAL PRAc- 
Tice. By Harrison F. Firippin, M.D., Asso- 
ciate Professor of Clinical Microbiology, 
Graduate School of Medicine, University of 
Pennsylvania, and Greorce M. EISENBERG, 
D.Sc., Associate in Medicine, Graduate 
School of Medicine, University of Pennsyl- 
vania. Pp. 284. Philadelphia: F. A. Davis 
Co., 1955. Price, $5.00. 

Tue advent of antimicrobial drugs repre- 
sents one of the greatest advances in medical 
science during recent times. However, the 
indiscriminate use of these substances has 
resulted in increasing numbers of both drug- 
resistant bacteria and superinfections. Thus, 
it is more important than ever to understand 
the principles that underlie their action and 
to define the indications for their use. This 


book, therefore is a timely, much-needed 
guide for the proper employment of these 
agents. The material is logically and concisely 
presented. The first section presents a dis- 
cussion of the mode of action, pharmacology, 
toxicology, dosages and methods of admin- 
istration of each of the currently important 
chemicals and antibiotics. Antimicrobial com- 
binations and adjuvants (cortisone) are next 
considered, followed by chapters on the 
laboratory aspects and complications of anti- 
microbial therapy. Basic principles in the 
diagnosis of infectious diseases are discussed 
prior to a systematic consideration of the 
treatment of specific infections. 

This volume should be of particular value 
to practicing physicians. 


PorasstUM METABOLISM IN HEALTH AND 
EASE. By Howarp L. Ho.uey, M.D., ANp 
Warner W. Carson, Pu.D., University of 
Alabams Medical-Dental Schools. Pp. 131; 
12 is. Ney. York: Grune & Stratton, Inc., 
(°55. Price, $4.50. 

purpose of this monograph is to re- 
view the present day knowledge of the rdle of 
the potassium ion in body metabolism. In- 
cluded are sections dealing with normal intra- 
cellular and extracellular potassium metabo- 
lism; potassium deficiency and potassium ex- 
cess, with discussions of the etiology, diag- 
nosis, and treatment of each. In the Appendix, 
the units used in body fluid measurements are 
explained. Of considerable practical value 
also is the chapter on the use of diet in the 
treatment of abnormal potassium metabolism. 
This section contains an extensive list of 
values of the sodium and potassium content 
of water supplies of numerous cities in this 
country. 

This small volume should be particularly 
valuable to medical students and practitioners 
who desire an authoritative, concise summary 
of information concerning this important bio- 
chemical ion. Cc. 


SHOCK AND CrrcuLAToRY HOMEOSTASIS. 
Edited by Harotp D. Green, M.D., Profes- 
sor of Physiology and Pharmacology and 
Associate in Internal Medicine, Bowman 
Gray School of Medicine, Wake Forest Col- 
lege, Winston-Salem, North Carolina. Pp. 
291; 69 ills. New York: Josiah Macy, Jr. 
Foundation, 1955. Price, $5.00. 

Tuts volume contains the transactions of 


the Fourth Conference on Shock sponsored 
by the Josiah Macy, Jr. Foundation. As was 
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true of the previous transactions, this contains 
the discussions of leading investigators in the 
field of shock with careful consideration of 
the details of experimentation as well as with 
the ultimate findings. The end result is a 
correlation of thought that cannot be dupli- 
cated by a single investigator or group. In 
the present book the specific material covered 
includes the action of epinephrine in man; 
the mesenteric lymphatic dynamics; and the 
effects of shock on the circulation in the pe- 
riphery, splanchnic area, pulmonary area, and 
aorta and coronary arteries. 

This book is highly recommended for the 
physiologist or clinician interested or en- 
gaged in the experimental aspects of shock. 

R. B. 


PuHysIOLOGICAL ASPECTS AND CONSE- 
QUENCES OF ParasitisM. Edited by Wi_L1aAM 
H. Coxe, with six contributors. Pp. 90; 37 
ills. New Brunswick, New Jersey: Rutgers 
University Press, 1955. Price, $2.00. 

Tus booklet presents six papers from the 
symposium of the Eleventh Annual Confer- 
ence on Protein Metabolism of the Bureau of 
Biological Research held at Rutgers Univer- 
sity. 
“Studies on the Cultivation of Malarial Para- 
sites,” by William Trager deals with the suc- 
cessful extracellular growth for several days 
of Plasmodium lophurae and discusses some 
of the nutritional requirements of the parasite 
under such conditions. The second paper b 
James W. Moulder “The Protein Metabolism 
of Intracellular Parasites” presents the 
metabolic relationships of bacteriophages, 
rickettsiae and malarial parasites. 

Clark P. Read in his article “Intestinal 
Physiology and the Host-parasite Relationship,” 
discusses the relationship of intestinal secre- 
tions to excystation of the tapeworm Hymeno- 
lepis diminuta, a lumen parasite. From elec- 
tron photomicrographs of the cuticular sur- 
face of the tapeworms studied the author 
postulates the possible interdigitation between 
the parasite and the intestinal mucosa. 

The fourth paper by Ernest Bueding, deals 
with “Studies of the Glycolytic Enzymes of 
Schistosoma mansoni.” These studies reveal 
differences in the nature of enzymes catalyz- 
ing the same reactions in the parasite and the 
host. The author suggests that comparative 
biochemistry may eventuate in a more rational 
approach to chemotherapy. William H. 
Taliaferro’s article on “Studies in Antibody 
Formation,” discusses the role of antibodies 
in reference to their serum properties, sites 
of origin, synthesis and anamnesia. The last 
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article by Leslie A. Stauber is entitled 
“Leishmaniasis in the Hamster.” The author 
shows that death of the animal cannot result 
in less than about 30 days, regardless of the 
number of parasites injected. Death results 
from the cumulative toxic or depletive effect 
of the large number of leishmania. 

In spite of its size, this book represents a 
valuable contribution and should of 
especial interest to those engaged in research 
projects in the several fields covered. 


A. L. 


BoNE: AN INTRODUCTION TO THE PHYSIOLOGY 
OF SKELETAL TissuE. By FRANKLIN C. 
McLean, Pu.D., M.D., AND MARSHALL R. 
Urnist, M.D. Pp. 182; 27 ills. Chicago: 
University of Chicago Press, 1955. Price, 
$6.00. 

Tuis is a multidisciplinary approach to the 
study of bone as a tissue. Included are dis- 
cussions of the histogenesis of bone, the struc- 
ture and chemical composition of bone matrix, 
the chemistry and crystal structure of bone 
mineral, and the dynamics of calcification 
and of resorption of bone. The role of en- 
zymes, hormones, vitamins, and minerals in 
bone metabolism is considered in detail. The 
sections dealing with radiation and _ radio- 
active isotopes, post-fetal osteogenesis, the 
healing of fractures, and the pathologic phys- 
iology of bone are equally thorough and up- 
to-date. 

Medical students, physicians in general and 
orthopedists in particular, pathologists, and 
biologists will all find this volume an excellent 
summary of current knowledge of bone tissue. 


Your BLoop PREssuRE AND How To LIVE 
witH Ir. By A. Brams, M.D. 
Pp. 160; 7 ills. Philadelphia: J. B. Lippin- 
cott Co., 1956. Price, $2.95. 

Tuts interesting book is directed toward 
the lay patient with hypertension. In simple 
everyday language, and with many fine, prac- 
tical examples, the problem of hypertension 
is explained to the patient. 

The subject material covers warning signs 
of hypertension as may be noted by the pa- 
tient. It explains how the physician goes about 
making a diagnosis and evaluates a patient 
by blood pressure, kidney tests, eye exami- 
nation, and the like. Discussion of the causes 
of hypertension, things patients may do to 
help themselves, and treatment are handled 
well and clearly for the patient. A final short 


chapter introduces hypotension; causes and 
effect. The reviewer feels this book would 
be an excellent supplement in the manage- 
ment of cases of hypertension. G. M. 


HAMODYNAMIK DES HERZENS IM RONTGEN- 
BILD. By P. THuRN, University of Bonn. Pp. 
167; 81 ills. Stuttgart: G. Thieme Verlag, 
1956 (Intercontinental Medical Book Cor- 
poration, New York, U.S. Agents). Price, 
$11.40. 

Tuts study correlates hemodynamics with 
the changes of the shape and size of the 
heart as observed radiologically. As an intro- 
duction are discussed different types of dilata- 
tion (myogenic, tonogenic, due to increased 
resistance and due to increased filling). De- 
termination of the size of the cavities by 
means of the ordinary roentgenogram and by 
means of cardiac catheterization and of angio- 
cardiography is presented. Separate chapters 
deal with the single heart cavities and how 
they become altered, singly or in combina- 
tion, when there are present the different 
types of congenital and acquired _ lesions 
(1200 cases of the former and 300 cases of 
the latter variety were studied). From this 
investigation it becomes obvious that the 
plain roentgenogram has considerable diag- 
nostic limitations. Motions of the aorta and 
pulmonary vessels are discussed. Alterations 
subsequent to operative procedures (a-v 
fistula, patent ductus, mitral stenosis, inter- 
atrial septal defect) are mentioned. Chiefly 
due to the development of cardiac surgery, 
cardioroentgenology has increased in its scope 
and significance, and this book is a valuable 
contribution along that line. H.R. 


PoMp AND PESTILENCE. INFECTIOUS DISEASE, 
Its ORIGINS AND CONQUEST. By RONALD 
Hare, M.D., Professor of Bacteriology, Uni- 
versity of London. Pp. 224. New York: The 
Philosophical Library, Inc., 1955. Price, 
$5.75. 

Tuis is an interesting, readable account of 
infectious diseases, their origins, and_ their 
conquest by man. The material is presented 
in seven chapters: Parasites and Parasitism, 
Man and His Parasites, Parasites and Pesti- 
lence, Miasmas or Microbes, The Reaction of 
the Community, The Reaction of the Individ- 
ual, and Parasites and Population. 

Anyone interested in the impact of the 
epidemic diseases on man will find a number 
of fascinating historical episodes detailed in 
this small volume. 
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ERGEBNISSE DER MEDIZINISCHEN GRUNDLAGEN- 

FORSCHUNG, VOLUME 1, Edited by K. Fr. 
Baver. Pp. 856; 217 ills. Stuttgart: Georg 
Thieme Verlag, 1956 (Intercontinental Med- 
ical Book Corporation, New York, U.S. 
Agents). Price, $30.70. 

Tus is a book with a new and welcome 
approach. The increasing specialization within 
the basic medical sciences and the rapid de- 
velopments in clinical medicine make it in- 
creasingly more difficult for physicians to 
keep abreast of any one field let alone to be 
able to achieve a survey in other fields. Even 
the language of the specialists has become so 
complicated as to be less and less intelligible. 
Therefore the present volume should be the 
more welcome because of its attempt to brief 
physicians in the important advances in var- 
ious fields. The titles of some of the chapters 
will make clear this point: The Structure of 
the Surfaces of Bacteria; The Present Status 
of Basic Research in Tuberculosis from the 
Standpoint of Dermatology; Mitochondria; 
The Detailed Structure of Nucleus and Cyto- 
plasm in Relation to Cell Functions; Metabo- 
lites and Anti-metabolites; The Kinetics and 
Thermodynamics of Enzyme Reactions in 
Living Cells and Tissues; The Results of 
Vitamin Research from 1950 to 1954; The 
Elementary Processes of Muscle Contrac- 
tions; The Essential Amino Acids; Organic 
and Functional Therapy; The Mechanism of 
Shock Therapy; The Present Status of Re- 
search in Allergy; The Biophysics of Irradia- 
tion; Hypothermia; Newer Findings in Neu- 
rchistology; The Development of the Human 
Cerebral Cortex; The Metabolic Relations of 
the Pituitary; Embryology in Medical Re- 
search; Morphology. Each chapter is docu- 
mented with extensive references. The work 
should prove of particular interest to physi- 
cians who read German. R. K. 


EXCITABILITY OF THE Heart. By CHANDLER 
Mc C. Brooks, Brian F. HorrMan, E. E. 
SUCKLING, AND Oscar Onrias, State Univer- 
sity of New York, College of Medicine at 
New York City. Pp. 352; 86 ills. New York: 
Grune & Stratton, Inc., 1955. Price, $6.50. 
THis important monograph largely records 

the experimental work of the authors them- 

selves and some close associates. It is well 
written and the style is pleasing. The work 
reported is extensive and well presented. The 
entire field is very completely covered. The 
bibliographies are extensive. The chapter on 
transmembrane potentials is very valuable. 
In other chapters new concepts are presented. 
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One of these is that the relative change in 
various parameters of myocardial properties 
may lead to ventricular fibrillation. Another 
important idea is that of electrotonic current 
effect and saltatory spread of activity from 
point to point in the ventricle. In view of the 
current interest in hypothermia in cardiac sur- 
gery the chapters on temperature effects are 
timely. This book is highly recommended for 
cardiologists and physiologists as well as other 
workers in associated fields. M. O. 


POLYPEPTIDES WHICH STIMULATE PLAIN 
Muscte. Edited by J. H. Gappum, F.R.S., 
Sc.D., M.R.C.S., L.R.C.P., Professor of 
Pharmacology and Materia Medica, Univer- 
sity of Edinburgh. Pp. 140; 34 ills. Edin- 
burgh: E. & S. Livingstone, Ltd., 1955 
(Williams & Wilkins Co., Baltimore, U.S. 
Agents). Price, $3.75. 

Tuts book is based on a symposium organ- 
ized by U. S. von Euler and held in Montreal, 
in September, 1953. It deals with a number 
of substances which are obtained from tissues 
and which stimulate smooth muscle in very 
low concentration. Included are discussions of 
neurohypophyseal hormones, kallikrein and 
kallidin, substance P, darmstoff, bradykinin, 
substance U, hypertensin, angiotonin, the 
sustained pressor principle of the kidney, 
cholecystokinin, and the hepatorenal factors 
VEM and VDM (ferritin). Interrelationships 
between some of the peptide precursors are 
considered by C. G. Van Arman. In the last 
chapter, written by I. H. Gaddum, it is noted 
that all of the substances occur naturally, 
most are polypeptides (darmstoff is an or- 
ganic acid; while sustained pressor principle, 
VEM and VDM, are proteins). Although 
much remains to be learned, there can be 
little doubt that at least some of these sub- 
stances play fundamental physiological réles. 

Pharmacologists, physiologists, and clinical 
research workers will find much important 
basic information brought together for the 
first time in this small volume. c. Z 


ANDROGENS: BIOCHEMISTRY, PHYSIOLOGY AND 
CLINICAL SIGNIFICANCE. By RatpuH I. 
DorFMAN, PuH.D., AND REGINALD A. 
Surpcey, M.D. Pp. 590; illustrated. New 
York: John Wiley & Sons, Inc., and London: 
Chapman & Hall, Ltd., 1956. Price, $13.50. 

Tuis excellent text is the first book devoted 
specifically to this important subject. The 
authors are well known for their contributions 
to the field of steroid metabolism. 


e 
e 
D 
i- 
e 
ir 
| 
1, 
i- 
if 
1e 
er 
in 


118 


The sections discussing the chemistry, 
metabolism and biological actions of andro- 
gens are quite comprehensive and are pre- 
sented in a way that is understandable to 
those with little knowledge of _ steroid 
chemistry. 

The chapters on pathologic states charac- 
terized by androgen excess or deficiency 
should be of particular interest to the 
clinician. 

In the chapter on androgen therapy the 
authors clearly present the various clinical 
situations in which these much misused com- 
pounds are of value. 

The last chapter consists of a discussion of 
the urinary excretion of androgens and 17- 
ketosteroids as measured in various clinical 
conditions. The urinary androgens and 17- 
ketosteroids are a complex mixture of differ- 
ent steroids consisting of the excretion pro- 
ducts of hormones secreted principally by 
the adrenal cortex and testes. For this reason 
the utilization of newer techniques for frac- 
tionating the 17-ketosteroids into their various 
component compounds is of much greater 
importance in understanding the pathology 
and physiology of disorders in androgen 
metabolism. There is only brief mention of 
this approach to the measurements of andro- 
genic substances in the urine due probably to 
the fact that enough clinical data on various 
17-ketosteroid fractions was not yet available 
at the time of publication. 

This book is highly recommended to those 
engaged in investigative activities in this field 
and to the practicing clinician. B <:. 


NEW BOOKS 


Guide Pratique de Mycologie Médicale. By 
JEAN Coupert, Faculty of Medicine of 
Lyon. Pp. 364; 8 ills. Paris: Masson et Cie, 
1955. Price, 6,000 fr. 


For those individuals who are acquainted with 


Bergey’s Manual of Determinative Bacteriology, 
or better, Dodge’s Medical Mycology, this may 
be considered as the French equivalent. 


Ss. 


Cancer Cytology and Cytochemistry. By M. J. 
Kopac AND 51 OTHER SPECIALISTS. Pp. 
129: illustrated. New York: New York 
Academy of Sciences, 1956. Price, $4.50. 

4 sERIEsS of papers presented in a Conference 
held and supported conjointly by the New York 
Academy of Sciences Section of Biology and 


the Damon Runyon Memorial Fund for Cancer 
Research, Inc., New York, in May, 1955. 
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Eléments D’Immunologie Générale. By P. 
GASTINEL, R. FASQUELLE AND P. Banrsirr, 
Faculty of Medicine of Paris. Pp. 336; 
26 ills. Paris: Masson et Cie, 1955. Price, 
2,000 fr. 

is’ a paper-bound volume written in 
French. It offers no advantage over several intro- 
ductory texts written in English, and it lacks the 
depth and detail of Raffel’s “Immunity.” The 
present emphasis upon immunochemistry is essen- 


tially ignored, as is also that new frontier of 
immunology, the biochemistry of nonspecific re- 
sistance. E. S. 


Expert Committee on Drugs Liable to Pro- 
duce Addiction. Sixth Report. WHO Tech- 
nical Report Series No. 102. Pp. 21. 
Geneva: World Health Organization, 
1956. Price, $.30. 


Chronicle of the World Health Organization, 
Vol. 10, No. 2, February, 1956. Pp. 28; 
10 ills. Geneva: World Health Organiza- 
tion, 1956. Price, $.30. 


Chronicle of the World Health Organization, 
Vol. 10, No. 3, March, 1956. Pp. 21; 5 ills. 
Geneva: World Health Organization, 
1956. Price, $.30. 


Fibrocystic Disease of the Pancreas. Edited 
by Rospert G. Frazier, M.D. Report of 
the 18th Ross Pediatric Research Confer- 
ence. Pp. 92; 15 ills. Columbus, Ohio: 
Ross Laboratories, 1956. 


The Work of WHO, 1955. Annual Report of 
the Director-General to the World Health 
Assembly and to the United Nations. Pp. 
241: 69 ills. Geneva: World Health Or- 
ganization, 1956. Price, $2.00. 

Tuts annual report of Director-General Candau 
is a fascinating recitai of the progress and 
achievement by the ‘’orld Health Organization 
in its services throuy t the world. To appre- 
ciate their scope one i..ust read the 370 projects 
now being sponsored throughout the Free World 
This report is on the “must” list of all interested 
in public health work. R. K 


Excitabilité Neuro-Musculaire et Equilibre 
Ionique. By H. Lasorir G. Lasorit. 
Pp. 107; 27 ills. Paris: Masson et Cie, 
1955. Price, 880 fr. 


Is. 
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Laboratory Tests in Common Use. By 
SoLOMON Gaps, M.D., Assistant Professor 
of Clinical Pharmacology, Cornell Univer- 
sity Medical College. Pp. 160. New York: 
Springer Publishing Co., Inc., 1956. Price, 
$2.00. 


Tuts book is written primarily for student 
nurses. Its aim is to give nurses an understanding 
as to the reasons for ordering laboratory tests and 
how they aid in diagnosis and the management 
of patients. In addition to nurses, medical secre- 
taries may also find this a convenient source of 
practical information. 


One in Six. By I. Hiecer, D.Sc., Chester 
Beatty Research Institute, London. Pp. 
80; 14 ills. London: Allan Wingate, Ltd., 
1955. Price, 12s. 6d. 

One 1n Srx is a little book about cancer. It 
is written for the intelligent layman in a language 
he can understand and presented in an interesting, 
story-book manner, which should hold his interest. 
The title refers to the proportion of us who will 
succumb with cancer, a grim reminder which 
is somewhat inconsistent with the style of the 
text. The latter is more in keeping with the 
dedication, to Beatrice, a mouse. 

The book contains much that should interest 
the layman about a subject which he cannot 
escape and about which he must be curious. It 
gives him a good idea of what a cancer is and 
what is being done to learn its cause. Despite 
its somewhat morbid subject matter, it might 
make a nice gift from the physician to an 
interested patient. E. A. 


Investigations on Genetic Aspects of Car- 
cinoma of the Stomach and Breast. By 
M. Woo University of Cali- 
fornia. Pp. 349; 5 ills. Berkeley and Los 
Angeles: University of California Press, 
1955. Price, $1.00. 

Tuts is essentially a study of the parents and 
sibling of 222 patients dying of cancer of the 
stomach and 216 patients dying of carcinoma of 
the breast. The author concludes that there is 
a definite genetic component in the incidence 
of both of these neoplasms. He found that the 
predisposition applied only to the cancers of 
breast and stomach and not to cancer in general. 
He also states that non-genetic components in 
gastric and breast cancers are of much greater 
importance than the genetic, and that both prob- 
ably apply and are probably additive. E. A. 


Les Vitamines: Biochimie, Biologie, Emploi 
Thérapeutique. By Henrt Tuters. Pp. 
626. Paris: Masson & Cie, 1956. Price, 
4.600 frs. 

Tus volume deals with the biologic, biochemi- 
cal, and therapeutic uses of vitamins. The ma- 
terial is presented in the following major sections: 
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1) Generalities; 2) The Fat Soluble Vitamins; 
3) Ascorbic acid, Vitamin C and Vitamin P; 
4) The B Complex Group of Vitamins; and 5) 
The Anti-Pernicious Anemia Vitamins. The bio- 
chemical interrelationships of vitamins are ade- 
quately discussed. However, there are no photo- 
graphs to illustrate clinical syndromes associated 
with vitamin deficiency or with pharmacologic 
uses of these substances. Written in French, this 
book gives readers in this country a good over- 
all view of the therapeutic uses to which the 
respective vitamins are placed in Europe. 
C. Z. 


Ascites Tumors as Tools in Quantitative 
Oncology. By T. S. HauscHka 40 
OTHER INVESTIGATORS. Edited by Roy 
Wa.po Miner. Pp. 393; illustrated. New 
York: New York Academy of Sciences, 
1956. Price, $4.50. 

Tue discovery by Lowenthal and Jahn that a 
solid tumor can be transformed into aggregates of 
free growing cells in ascitic fluid gave research 
workers in oncology a new tool. Many impor- 
tant studies such as those related to growth 
characteristics, electron microscope morphology, 
nuclear chemistry and metabolism, quantitative 
growth studies and chemotherapeutic screening, 
were facilitated by being able to use free cells 
in suspension rather than solid, cohesive masses. 
This book is an account in 28 papers of what 
has been learned to date by the utilization of 
this method. E. A. 


Malaria Conference for the Western Pacific 
and South-East Asia Regions, Second 
Asian Malaria Conference, 15-24 Novem- 
ber 1954. WHO Technical Report Series 
No. 103. Pp. 44. Geneva: World Health 
Organization, 1956. Price, $.30. 


NEW EDITIONS 


Diseases of the Nose, Throat and Ear. By I. 
Smson M.B., Cu.B., F.R.C.P.E., 
F.R.C.S.E., Surgeon to the Royal Infirm- 
ary. 6th ed. Pp. 463; 84 ills. and 8 color 
plates. Edinburgh and London: E. & S. 
Livingstone, 1956 (Williams & Wilkins 
Co., Baltimore, U.S. Agents). Price, $4.75. 

Tuts is a well known text on the diseases of 
the ear, nose and throat first published in 1937, 
and now in its 6th Edition. This textbook is 
intended as a handy volume for the medical 
student and the general practitioner. As _ the 
author states in his preface, no attempt is made 
to describe in elaborate detail all the diseases of 
the ear, nose and throat. Adequate attention is 
given to the common complaints. Separate sec- 
tions discuss the problems of the nose, throat, 
larynx and ear. Attention is given to modern 
treatment and diagnostic techniques. This is a 
well planned text and fulfills the purpose for 
which it is intended. D. M. 
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Hutchison’s Food and_ the Principles of THE anomalous origin of the left coronary 
Dietetics. Revised by V. H. MotrraM (more common) and of the right coronary (rare), 


ae the presence of a single coronary artery, the 
M.A. (Cant.) AND GEoRGE GRAHAM, embryology, physiopathology, clinical features, 


M.A., M.D.(Canrt.), F.R.C.P.( LOND. ). and the like, are discussed. Since in the infant 
llth ed. Pp. 630; 1 ill. London: Edward cardiomegaly and cardiac failure are predomi- 
Arnold (Publishers ), Ltd.. 1956 (Wil- nant features, attempts are made at diagnosis in- 


> cluding endocardial fibroelastosis, glycogenic car- 
liams & Wilkins Company, Baltimore, diomegaly, rhabdomyoma, and others. Thirty- 


US. Agents ). Price, $8.25. eight cases from different authors and an exten- 
Tue profession will welcome the eleventh edi- sive bibliography are reported. F. P, 
tion of this excellent text that has maintained its 
high standing in the field of dietetics since its 
first appearance in 1900. The subject matter has 
been thoroughly revised and there is much new Symposium on Myasthenia Gravis. Edited by 
material: notably with regard to such topics as 
the mineral elements needful in diet, the alleged Henry R. Viers, M.D., ann Georce D, 
requirements that constitute the “vitamin racket,” Gammon, M.D. Reprinted from The Am- 
the processing of foods, the dietary problems of erican Journal of Medicine, 19, No. 5, 
sprue, hepatic diseases, diabetes and the new 1955. Pp. 87: 42 ills. New York: Mvas- 
insulins, peptic ulcer, and cardiac edema. Even ‘ 
allergy receives some, albeit grudging, consider- thenia Gravis Foundation, Inc., 1955. 
ation; but it must be pointed out that food allergy Tus is the complete text of all the papers 
is not treated by means of subcutaneous injections read at the First International Conference on 
of an alcoholic extract of the food. R. K. Myasthenia Gravis at Philadelphia, on December 
8-9, 1954. While the authors are all from this 
country, except one from Canada and two from 
Anomalie delle Coronarie Nella Clinica. England, they are authoritative and outstanding 


By Pror. Dotr. FrRANcEsco D1 GIusEpPE. workers even though not exactly international. 


This issue of The American Journal of Medicine 
Pp. 62; 2 ills. Minerva Medica Edition, Inc., is required reading for all who have any 


1956. Price, L.1.000. interest in Myasthenia Gravis. Ss. G, 
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